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Save up to 30% in cost, GO% in time 
with EPON RESIN tools and dies 


Your tooling resin formulator will show 
you how Epon resin formulations save time 
and money in applications such as these 


High temperature tooling: Metal 
that can operate at temperatures 


forming 
stretch dies 
over 400°1 
Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat curing of lami- 
nated plastic parts 

Long-lasting metal forming tools: Castings 
made of formulated Epon resin, mounted in a 
crank press, showed no permanent deforma- 


tion after 28,000 compression-shock cycles 


In addition, Epon resin formulations offer 
you the following advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material's excellent 
dimensional stability and lack of shrinkage 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations reinforced with glass 
cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability 


Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and practical knowledge, backed by Shell 
Chemical’s technical research and experience, 
has solved many important tooling problems 
for industry. Your own formulator specialist 
can help you solve yours. For a list of experi- 
enced tooling resin formulators and additional 
technical information, write to: 


SHELL CHEMICAL CORPORATION 
PLASTICS AND RESINS DIVISION 


50 WEST 50th STREET, NEW YORK 20, NEW YORK 


EVE 


YD * S ANGE NEW YORK 
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Packaging Notes 


New rim seal packaging machine that ef- 
fects considerable savings in time and 
packaging film is being placed on the 
market. The hand-operated 
was designed for use in small food pack- 
aging operations, such as are common 
in super markets. The machine seals 
polyethylene film to the rim or lip of the 
food tray or container in a single opera- 
ion. By eliminating the extra film that 


iormally is folded and sealed under the 


machine 


vy, the machine reportedly saves al- 
st 60 of the amount of film needed 
ake a sealed pac kage. It is claimed 
machine can produce three to 

as many packages in a day 


present hand wrap- 


ade by 
thods. 
machine employs an electrically 
and thermostatically 
* section which is bre 
make the rim 
irfaces can be ch: 
} any siz 
\ set f se: 
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Pressure-sensitive, paper-backed poly- 
ethylene tape solves problems of join- 
ing and patching poly film used in 

rriculture al as a water vapor and 
t field. 
removing 
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the papel 
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Sequential Impact Molding: New Technique 
Increases Output, Simplifies Fill Control 


Method Based on Precisely Timed Release of Precompressed Melt 


A 


reportedly yiel 


than t 
ment 


dures. 


radical improvement in the stil 
announced recently. Called Sequential Impact Molding 
5 more pounds of finished pieces per hour 


lds from 30 to 50 
he best \ ields for the same equip- 
onal proce- 


said to be 


increased 


In « 


opening and closing of the 


multiy 
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(SIM 


Faster Filling Speed 


In addition to increased output, one 
of the biggest advantages of SIM i 
re ported to be the speed with which the 
cavities are filled. With SIM, cavity 
filling is so fast that mold temperature 

no longer critical and amount of flow 
into the mold is more easily controlled. 
This speed also eliminates core shifting 
and weld lines by reducing the 
large, around-the-cavity S ‘e gra 
dients that are responsi for core 
hifting in bottom gated cavities. SIM 
is also said to eliminate warping of thin 
sections caused by locked-in stresses. 

Sequential opening of the valves also 
reduces clamp requirements, since only 
one cavity or group of cavities is filled 
at any one time. Thus, clamping force 
needed is much less than if all the cavi 
t This permits 
an increase in the number of cavitie 
without undue or clamping 
capacity. 

Equipment for SIM is being made and 

license from the company 

veloped the technique. Both 

new molding machine and conversion 
kits for adapting existing equipment 


are being offered 


To Wrap 1500-Mile Pipeline 
With Polyethylene Tape 


has begun on a $3 million con 
ap an entire 1500-mile pipe 
polyethylene tape. Although 
as been ised exten ively a 
\ Wrapping for pipelines, 
this reportedly is the first time that a 


been completely 


usual 


ies were filling together 


concern 


a prote ( 


major system ha 
wrapped with tape. 
The pipeline runs from Ba 

, to Cutler, Fla. and i 
arying from 18 to 24 inches in diam 
eter. The contract represents the largest 
order eve? placed for a protective 

g of any kind 


Poly Wraps Win 32 Awards 
In Packaging Competition 
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POLYETHYLENE 
PROCESSING TIPS 


PRINTING ON POLYETHYLENE FILM: 
HOW TO GET BEST RESULTS 
IN FLEXOGRAPHIC PRINTING 


In the last edition of “TIPS” (Vol. III, No. 6) a 
review was made of the methods for pretreating poly- 
ethylene film surfaces so that commercially available 
printing inks will adhere well. Since most commer- 
cial printing on polyethylene film today involves the 
use of flexographic techniques, this method of print- 
ing film after it has been surface-treated has there- 
fore been chosen as a topic for discussion. Film 
processors who have just acquired flexographic print- 
ing equipment and those who plan to add such 
equipment should find this of particular interest. 


Performance of Fiexographic Inks 


Because polyethylene is nonabsorbent toward inks, 
even after surface-treating, the commercial flexo- 
graphic inks developed for printing on this material 
are of the nonabsorbing type. They are relatively 
fast-drying, and usually possess high gloss. They do 
not require high temperatures for drying. 

In general these inks are composed of a solvent 
vehicle, a resin binder and pigment plus various 
additives to impart gloss, etc. The drying speed of an 
ink, important in rapid multicolor printing, depends 
on the solvent vehicle. Combination solvents are 
generally used for flexographic inks so that drying 
speed can be varied readily by changing the solvent 
mixture ratio. Where hydrocarbon-type solvents such 
as naphtha are used, synthetic rubber plates and 
rollers must be employed to prevent swelling and 
deterioration. 

While the resin binder in the ink acts as the adhe- 
sive agent, the gloss and antiblock additives play an 
important role. Formulations must be checked con- 
stantly by the ink manufacturer for proper adhesive 


properties. 


Some Printing Hints 


Processors should keep in mind that solvents used for 
different types of inks —such as hydrocarbon inks 
and alcohol inks—are usually not miscible and should 
not be mixed. 

Most flexographic inks require constant mixing by 
recirculation or other methods to maintain color 
uniformity. 

The first ink down in a multicolor printing opera- 
tion must be the fastest drying and each successive 
color can be slower. Also, in a multicolor operation, 
it is desirable to print lighter colors first, followed by 
darker inks. This prevents noticeable color contami- 
nation that would otherwise occur. 

Here is an important fact to remember in printing 
on extremely thin gauge film. Such film is usually 


surface-treated very lightly, thereby increasing the 
possibility of poor ink adhesion. In this case it is 
often possible to place a base ink on the film surface 
over the same areas to be printed later. This base 
ink may possess high adhesion but poor gloss and 
antiblock. However, overprinting with other inks 
will remedy these poor qualities. The adhesion of 
ink-to-ink is much greater than ink-to-polyethylene, 
and so overprinting with glossy inks will result in 
both desirable adhesive and appearance properties. 


Tests for Satisfactory Printing 


If the processor does not extrude, surface-treat and 
print all in line, it may sometimes be necessary to 
test unprinted film to see if it has already been 
treated. Visual inspection will not give the answer. 
However, ability of the film to be wetted by water is 
increased after treatment, so that a determination of 
wetting characteristics will reveal the extent of treat. 
The Scotch Tape test, described in U.S.I. Poly- 
ethylene Processing Tips, Vol. III, No. 6, as a control 
in the surface-treating operation, is also used to 
determine how well the ink is adhering to the printed 
film as it comes off the press. Here the tape is 
applied to the printed film after drying. It is then 
drawn back slowly over about half its length and 
rapidly pulled off the remaining area. Printing is 
satisfactory if no ink is removed from the film. 
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REWIND 
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PLATE 
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Schematic diagram of flexographic printing process 


U.S.1. Will Advise 


This has been only a brief summary of some of the 
more important phases of flexographic printing on 
polyethylene film. As a manufacturer of polyethylene 
resins, U.S.I. has studied the subject in some detail 
and is equipped to help the processor with his print- 
ing problems. 


US Pnpustriat cHemicats co. 


Division of Nationa! Distillers and Chemical Corr 
99 Park Ave., New York 16, N.Y. 
Branches in principal cities 





‘Three new — take the place of five!” 


... Who said it 

George Kissak, President of Hake Manu- 

facturing Co., Inc., Roanoke, Virginia 

world’s largest molder of small rigid plastic 
i ‘ boxes — says, ‘‘We have purchased 


display boxes — says, 
three 8 oz. and five 12 oz. REEDS during the past two years, and the way 
these REEDS perform, we wil continue to buy REEDS either to replace older 
ones or add to our equipment.”’ 


iT} a C hi ' ne : - | . 


REEDS offer you... 


Low Cost Molding 
. High speed produces up to 2200 
containers an hour! 
Fully Automatic Direct Feed 
. to production or packaging line. 


Greater Versatility ‘ , - 
. long stroke REEDS handle High-Speed REED-PRENTICE 
deep-draw containers. 
Rugged Construction ... REEDS are built to take high-speed continuously. 
Low Maintenance Cost . . . simplified design makes all parts easy to get at. 


Plastic Injection Molding Machine 


. . of Hake Manufacturing made with REED 4 oz., 8 oz. and 
12 oz. machines. ‘‘Operating with modern equipment gives the 
best molding conditions which result in the best products,’’says Mr. 
George Kissak. 
Write to us and we will send you full information on 
Reed-Prentice Plastic Injection Molding Machine. 


t} 


PACKAGE 


MACHINERY COMPANY 


BRANCH OFFICES: New Yor! Clevelar Ciienan « faifla . 
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New from Dow 


and first of its kind in the industry 


ZERLON 1 


STYRENE METHYL METHACRYLATE COPOLYMER 


With ZERLON® 150, Dow introduces a brand new plastic 
molding material, a styrene methyl methacrylate copolymer: 
Not only does ZERLON differ in composition from other 
Dow thermoplastic molding materials, but it offers, for the 
first time in the industry, a combination of features and 
properties that promises to open up new markets for plastic 


products 


ZERLON 150 combines outstanding fabrication advantages 
and optical clarity with weatherability heretofore unavailable 
in Dow plastic molding materials. It lends itself to a host of 


new applications in such industries as automotive and appli- 
ances, as well as in signs, specialty and decorative products. 


Thoroughly field tested, ZERLON 150 has proved outstand- 
ing for tensile strength, elongation, heat resistance, tough- 
ness. Tests have shown, too, that this new material can effect 
significant economies in equipment and fabrication as well 
as in material costs. 


Let us help you develop new applications . . . new products 
for new fields with ZERLON 150. Send in the coupon below 
for detailed technical information and price schedule. 


THE DOW CHEMICAL COMPANY: MIDLAND, MICHIGAN 





America’s First Family of Thermoplastics 


ZERLON* + STYRON' 
TYRIL” +« POLYETHYLENE - 


SARAN 


PVC 
ETHOCEL’ » 





Trademark of The Dow Chemical Company 








The Dow Chemical Company 
Plastics Sales Dept. 211 1EX1 
Midland, Michigan 


Please send me technical information and price 
schedule on Zerlon 150 


Name Position 
Firm 


Address 


SPE JOURNAL, February 





Editor Society Of Plastics Engineers Journal 
CHARLES E. RHINE 


ospect Street. Stamford, Connecticut 


Editor Emeritus )] NO. 2. FEBRUARY 
DR. JESSE H. DAY 


Feature Editors | N ) I: X 


ERNEST J. CSASZAR, Moldmaking 

PHILIP G. FLEMING, Committee Reports 

GEORGE LUBIN, Reinforced Plastics 

ERNEST P. MOSLO, Management Views > 

LOUIS R. PAGGI, Molding Cycles Technical Papers 
R. D. SACKETT, Specking of Extrusion 
IRVIN WOLOCK, Polymer Science ENGINEERING Motpep Parts ror Business Macuines—Byron 
THOMAS A. BISSELL, National Action W. Nelson 


SATURABLE Core Reactor TEMPERATURE CoNnTROLS—George 
SPE Publications Committee Northrop 


FRANK A. MARTIN, Administrator \ Quick Test ror Carson Back Dispersion—W. G. Best and 
EUGENE C. QUEAR, Chairman H. F. Tomfohrde. II] 


i - } How tro Repuce CARBONIZATION IN THE INJECTION CYLINDER 
Editorial Advisory Board "al 


FRANK W. REINHART, Chelemen DEGRADATION OF CELLULOSE ACETATE Fitms—W. K. Wilson 
RUSSELL B. AKIN pe Pome 
ROBERT W. BARBER and B. \ . Forshee 

LUTHER BOLSTAD 

EDWARD F. BORRO, SR. 

BENJAMIN S. COLLINS 

WILLIAM CROLL Features 

RUSSELL M. HOUGHTON . . 

JOHN P. LOMBARDI Reinforced Plastics 

JULES PINSKY Ground Rapomes—S. C. Nilo 

ROBERT D. SACKETT 

GORDON B. THAYER ding Cvelo 

EDWARD W. VAILL Molding Cycles 

FREDERICK WEHMER ANSWers TO YourR Mo.pinc ProspLemMs 

QUENTIN M. WHITE 

DONALD R. WILLIAMS Speaking of Extrusion 


me Extrusion WorksnHop—Robert D. Sackett 
Advertising Manager 


LEON R. NOE Vational Action 


1959 SPE NationaL Orricers—R. K. Gossett 


Advertising Representatives VemBersHIp BaroMeTER—Frank Reynolds 


Ohio-Eastern Michigan 

RAYMOND B. MOONEY & ASSOC. 

2640 Oatis Departments 
Toledo 6, Ohio 

GReenwood 5-1140 Editor’s Notebook 


Central-Midwest Technical Meetings Calendar 
SCOTT KINGWILL & ASSOCIATES a 
35 E. Wacker Drive 
Chicago 1, Ill. About Members 
STate 2-4227 P 
Book Reviews 


Upper Midwest Classified Ads 

M. B. BOCK & ASSOCIATES , 

Baker Building, 7th St., Advertisers’ Index 
Minneapolis, Minn. 


FEderal 6-9191 . 
Cover Picture 


West Coast D) t {MIT I In Lal 
THOMPSON & CLARK CO. rawing courtesy o incoln Laboratories 
681 Market St 


San Francisco 5, Calif. ; » — > 
DOuglas 2.8547 Von-Member Subscription Rates 


@ The SPE Journal is Published at 440 Post 
Road. Orange, Conn. Address changes, undeliver 
able copies and orders for subscriptions should 


and DOMESTIC FOREIGN he nent th G6 Danian St, Stanend. Gases 
6000 Sunset Bivd., Rm. 202 1 Year ...$ 6.00 1 Year ...$10.00 


Hollywood 28, Calif @ Entered as second-class matter at the Post 
HOllywood 3-1515 2 Years 11.00 2 Years 16.00 Office at Orange, Connecticut. Accepted 
3 Years 15.00 3 Years 20.00 speeial postal rate provided in paragraph 


*Single issue 65 *Single Issue 1.50 (d-2), See. 34.40, P.L. and R., of 1918 


Circulation Manager 
. : B *Single issues older than 6 months are charged @ Copyright by the Society of Plastics En 


LEWIS A. BERNHARD at $1.00, and single copies of the Roster Issue xineers, Ine 1959 Reproduction in whele or 
part without written permission is «tricetly pro 
at $2.00 hibited 


SPE JOURNAL, February, 1959 12] 














HIGH 








' Cowan Boyden Corporation: 
“Why did we mold this 

display sign with Improved 

Lustrex Hi-Test 88 styrene?” 


tat _ 
a Pe — 


+] Mr. CLIFFORD J. COWAN, President, 
and Mr. J. J. CUSHING, Production 
ao Supe rintendent reporting: “This 


large display sign frame with 
nolded-in hinges made this job critical from design through material selection. Our plant engi- 
neers perfected mechanical design and built the model. Improved Monsanto Lustrex Hi-Test 88 
tyrene was selected for the material because of its high impact, high gloss, moldability, as well 


color uniformity. Finally, the excellent release quality of improved Lustrex Hi-Test 88 makes 
molding a continuous, smooth operation.” Write today for complete technical data on improved 
] trex Hi-Test 88 to Monsanto Chemical Co., Plastics Division. Rm 1121,Spri gfield 2, Mass. 
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60 
TO RCI RCI NG FOR 


PHENOLIC RESINS? 


TURN TO RY 
PLYOPHENS 


For the phenolic resins you need 





in your bonding, laminating, 





impregnating or casting 
operations, it’s good business 

to go direct to RCI...a proven 
source for dependable, high 





quality liquid and powdered 
phenolics carefully formulated 
to meet specific production 
requirements. 


For full information on how 
RCI PLYOPHENS can best serve 
your individual needs, clip 
and mail the check list below. 








There’s an RCI PLYOPHEN for 
Every Major Application! 


[] Brake Linings | Gear Stock 








Resinoid Rolled 
Grinding Wheels Tubing 
Wood Waste Insulation 
Molding Bonding 
Decorative Lami- Plastic Faced 
nate Core Stock Plywood 





[] Casting [| Shell Molds 


Hot 
Punching Stock [| Shell Cores 


Cold Surface 
Punching Stock Coating 
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Please send me full technical information on 
the use of RCI PLYOPHEN Phenolic Resins for 
the applications | have indicated at left. 


My name is_____ 





EF —=EyEEE 





(TITLE) 
of the company indicated on this letterhead. 


REICHHOLD 


ic Resins e Chemical Colors ¢ Industrial Adhesives ¢ Phenol 
Hydrochloric A sae aldehyde e Glycerine e Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid e Ortho-Phenyiphenol e Sodium Sulfite 
Pentaerythritol « Pentachlorophenol « Sodium Pentachlorophenate 
slfuric Acid « Methanol 
Creative Chemistry ... Your Partner in Progress 
REICHHOLD CHEMICALS, INC., 
RC! BUILDING, WHITE PLAINS, N.Y. : 














yy STEELS Ss 


eS YY ia Lustrex Hi-Test &88 to Monsanto Chemical ©o., Plastics L/1Vi8i0n, NIM. Lint pS Pringmecd « 

















Polystyrene foam keeps heat in...cold out...costs down 


For complete information and 


ordering ... Write or call our nearest 
othee Enjay’s extensive laboratories and 


senzene is an essential component of the polystyrene foam now being 


expert staff otf technicians are always 

used in more and more ways as a structural insulation and in many other ready to help with any compounding or 
. ’ : 5 : . processing problems Shipments can be 
applications. When you need Benzene for styrene or any other chemical made in tank ear, truck, or 55-gal. drums, 


application, be sure to order from Enjay. In the aromatics group Enjay 
also markets para-X YLENE and has available ortho-X YLENE in quan- 
tities for product development and research. The complete line of petro- 
chemicals marketed by the Enjay Company is available for industrial use. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC. 

15 West 51st Street, New York 19, N. Y. 

ikron + Boston « Charlotte « Chicago « Detroit « Los Angeles « New Orleans « Tulsa 


PETROCHEMICALS 
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Society of 
Plastics Engineers, Inc. 


An international scientific and educa- 
tional organization of more than 6500 
individual members devoted to the de- 
velopment and dissemination of tech- 
nical information in the fields of re- 
search, design, development, a a 
tion and utilization of plastics materials 
and products. Seg Society is incorpo- 
rated under the laws of the State of 
Michigan. 


Executive and Business Offices 


65 Prospect St. 
Stamford, Conn. 


Officers of the Society 
Frederick C. Sutro, President 
George W. Martin, First Vice President 


Jules W. Lindau, Wil, 
Second Vice President 


Frank W. Reynolds, Secretary 
Haiman S. Nathan, Treasurer 
Thomas A. Bissell, Executive Secretary 


All correspondence plating to busi- 


ness matters, meetings of the Society, 
membership, advertising and the like, 
should be addressed to the business 
offices listed above. 


* 
Members should notify the business 
offices at least 30 i in advance of 
contemplated changes in 

_ 
Membership in the Society is avail- 
able to qualified individuals. 
should be addressed to the business of- 


fice. 


cal programs professional activi- 
ties; close personal 
contacts and tanceship among 
members; arid by gag = an - 
tunity to i na- 
tional activities of the Society, 
2 

Neither the Seciay of Plastics Engi- 
neers, Inc., nor SPE Journal 


responsible for the views 
by individual contributors ei in 
rticles accepted for 


Journal or in technical papers - 
sented at meetings of the nae: 
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What's Ahead for SPE Journal Readers 


There has been a flurry of activity lately on the SPE Journal 
to bring to you more information about those activities in which 
a large segment of SPE members are engaged. Last November we 
initiated a new feature, Polymer Science, under the editorship of 
Dr. Irvin Wolock. This issue starts a new series on Reinforced 
Plastics, and forthcoming issues will reveal even further progress 
Some of the additions to the Journal staff are described below. 


REINFORCED PLASTICS 

This month we published the first series of a new technical fea- 
ture, Reinforced Plastics, edited by George Lubin. Mr. Lubin 
brings to you in this issue a comprehensive survey on reinforced 
plastics ground radomes by S. C. Nilo of MIT Laboratory (see page 
157). He will endeavor to bring you, on ar alternate month sched- 
ule, review articles and new technical ‘iaformation on the various 
aspects of reinforced plastics. Mr. Lubin is Staff Consultant with 
Grumman Aircraft Co. and Chairman of SPE Reinforced Plastics 
PAG. He received his B.S. in Chemical Engineering in 1936 at City 
College of New York, and has subsequently completed his M.S. 
His work in plastics began in 1936 with Columbia Records, where 
he worked on electroformed molds and the use of vinyl plastics 
in records. During the war he headed the Plastics Group at the 
Naval Materials Laboratory, where he won commendations fo 
developing methods and equipment for testing plastics materials. In 
1947 he became director of research for Bassons Industries Corp., 
and has since served as technical director for Lawrence Wittman 
& Co., and consultant for York Research. In 1957 he started with 


Grumman 


MOLDMAKING 


The SPE Journal has been fortunate in obtaining the services ol 
Ernest J. Csaszar as feature editor on a new feature to start soon 
on Moldmaking. Mr. Csaszar is Past President of SPE’s Newark 
Section and sales manager of Newark Die Co. He graduated from 
Newark College of Engineering in 1940 with a B.S. in Mechanical 
Engineering. Previous to his present position he was with Universal 
Plastics Corp., and with Eagle Tool and Machine Co. From 1945 
to 1946 he was stationed at the Naval Ordnance Laboratory work- 

on plastics applications. Ernie will endeavor to keep SPE 
Journal readers abreast of the latest developments and _ tech- 


niques in moldmaking 


EXTRUSION 

Bruce H. Maddock, project leader in the Extruded Products 
Division of Union Carbide Plastics Co., will replace Robert Sackett 
as editor of the Speaking of Extrusion feature beginning next 
month. (see page 166 this issue). Mr. Sackett will continue his 
work as a member of the Journal Editorial Advisory Board. Mr. 
Maddock graduated from the University of Michigan in 1934 with 
a B.S. in Engineering Physics. Starting with the Bakelite Company 
in 1935, he participated in the development of electrical insulation 
materials and extrusion processes for wire insulation. From 1942 
to 1945 he served as chief engineer of the Intelin Div., Federal 
Telephone and Radio Corp., then returned to Bakelite for further 
work in wire insulation materials 























YOU SAVE MORE ON MOLD COSTS 
WITH OVER 6,000 D-M-E STANDARD 
MOLD BASES TO CHOOSE FROM 


Largest Selection Saves You 

Time and Money 

Whether it’s a one-cavity “‘test’’ mold 
or a 60-cavity high production run, 
chances are D-M-E has the right size 
Standard Mold Base to fit the job 
and the molding machine 

D-M-E’s 32 standard sizes, up to 
2354" x 35'2", with 100 standard 
cavity plate combinations for each 


size, give you the largest selection of 


carbon or alloy steel standards avail- 
able from any single source. 


Save on Design Time, Moldmaking 


Time, Replacement Parts and Delivery 


Design time is reduced by using 
D-M-E’s full-scale Master Layouts 


and Catalog of specifications and 
prices. Moldmaking time is reduced 
because all D-M-E plates are preci- 
sion ground flat-and-square, ready 
for cavity layout and machining. Ex- 
clusive interchangeability gives you 
the added saving of immediate re- 
placement of any component part. 
And D-M-E’s seven branch offices 
and warehouses are always fully 
stocked with Standard Mold Bases 
and components to meet your de- 
livery requirements. 


Cut Costs on Your Next Program 


Start saving on your next moldmak- 
ing program, no matter how large or 
small. Take advantage of D-M-E 
Quality, Service and Economy. 





FASTER DELIVERIES 
FROM COMPLETE STOCKS 


tor IMMEDIATE DELIVERY 





Over 1,000 D-M-E Standard Mold Bases 
always IN STOCK at local D-M-E Branches 
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DEDICATED TO QUALITY, SERVICE AND ECONOMY IN MOLDING 


Comparison Tests 
Prove Advantages of 
D-M-E Ejector Pins 





This cross-sectional photo-micrograph of the 
hot-jorged head on a D-M-E Standard Ejector 
Pin reveals superior grain flow 


Plastic mold or die cast die ejector 
pins amount to a fraction of total 
mold cost. But ejector pins affect 
mold performance more than any 
other single element. Recognizing the 
importance of ejector pin perform- 
ance, D-M-E carries on continua! 
research and development to provide 
the finest ejector pins to meet the 
combination of grueling thermal and 
mechanical stresses ejector pins must 
withstand. 


Proof of Performance 

Recent comparison tests by an im- 
partial testing laboratory proved con- 
clusively how D-M-E Standard Ejec- 
tor Pins out-performed ‘“‘higher- 
priced” pins in every test of the 
physical properties contributing to 
good mold performance—including 
tensile strength, surface and core 
hardness, surface finish and critical 
temperature of surface hardness. 
Get All the Details 

Ask your nearest D-M-E Branch for 
complete details of these comparison 
tests. And be sure to ask about the 
complete stock of every size of Stand- 
ard Ejector Pins, including ‘‘Letter- 
size Diameters”, available for im- 
mediate delivery. 


DETROIT MOLD ENGINEERING CCMPANY 


e DETROIT: 6686 E. McNichols Rd.—CHICAGO: 5901 W. Division St. 
HILLSIDE, N.J.: 1217 Central Ave—LOS ANGELES: 3700 S. Main St 
e D-M-ECORP., CLEVELAND: 502 Brookpark Rd.— DAYTON: 558 Leo St 


IDME ° D-M-E of CANADA, Inc, TORONTO, ONT.: 156 Norseman Ave. 
59-A 
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selected 
for 
exceptional 


fire resistance 











Flame-retardant Celluflex CEF imparts desirable improvements to the 
physical properties of polyvinyl emulsion systems used for protective 
coatings, adhesives and textile coatings. Fire retardance, ultra-violet 
light stability, and low temperature flexibility are imparted to these 
applications by this efficient tris-B-chlorethy] phosphate plasticizer 


In adhesives, it also displays an exceptional tackifying property 


Celluflex CEF...a 


Call Celanese for: Tris-beta Chlorethy! Phosphate CELLUFLEX CEF; Epoxy Plastic 
LINDOL (low color CELLUFLEX 179A (low specific gravity 
CELLUFLEX 112; Dibutyl Phthalate 


Phosphate 


CELLUFLEX 17! 
CELLUFLEX DBP; Diocty!l Phthalate 


general purpose grade 





Celanese is an expanding source for plasticizers for many jobs, 
Shipments from convenient distribution points are ready to 
meet tight schedules. Write Celanese Corporation of America, 
Chemical Division, 180 Madison Avenue, New York 16, for 
complete information. Export Sales: Amcel Co., Inc., 
Amcel Co., Inc 


and Pan 


180 Madison Avenue, New York 16, N. Y. 


Celanese® Celluflex® 


plasticizer 


CHEMICALS 


CELLUFLEX 21 and 23; Four grades of flame-retardant Tricresyl Phosphate 
CELLUFLEX 179EG (electrical grade); 
CELLUFLEX DOP; Triphenyl Phosphate 


Cresyl Diphenyl 
CELLUFLEX TPP 













Look 


THESE 
IMPROVEMENTS 


they’re 




















today’s 
big news 
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No thermal 95° higher 
decomposition temperatures 


This new process overcomes the disadvantages As a typical demonstration, rigid PVC ts ele 
tronically pre-heated to temperatures of 445 F 
in about 4 minutes. Previously, maximum tem- 
perature was 350 F, with 44 minutes of total ex- 
posure. High frequency pre-heating, together wit 
plunger molding, allow a faster rigid PVC mo 
ing cycle. This includes heating to the critical 


temperature range, molding and cooling 
£ 


1 of conventional methods— allows the use of com 
pounds containing resins and stabilizers much too 
heat-sensitive for long-cycle methods. Even the 
higher molecular weight resins suffer no degrada 
tion in chemical and physical properties! Special 
equipment is not required and a wide range of 
new products, with PVC’s distinctive properties, 


are now possible! 


More complex shapes 
62.5% , 
— thinner sections 
lower pressure 


And markedly improved gloss, better weld 


By contrast with the 40,000 psi. pressure usually strength and more uniform, splash-free surface 


associated with injection molding of rigid poly 
vinyl chlorides, this new process calls for plunger 
described in Technical Bulletins available 


molding with only 15,000 psi. pressure. Essen are 
from your Union Carbide Plastics Company Te 


nical Representative. Ask him particularly about 
the application of this new technique to“Bakelite” 
Brand PVC materials. Write Dept. BS 55-G 


appearance are end-product advantages of the 
new techniques. All these and other advantages 
tially a one-shot process, with time and tempera h 
ture carefully controlled, the technique avoids 
prolonged exposure of the PVC material to heat 


and eventual decomposition. 


PVC Molding 


UNION CARBIDE PLASTICS COMPANY 


Division of Union Carbide Corporation 


30 East 42nd St., New York 17, N.Y 





Ontario 


In Canada: Union Carbide Canada Limited, Toronto 7 


The terms BAKELITE and UNION CARBIDE are registered trademarks of UCC 
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THE MARK OF QUALITY 


Automatic, multi-zone 


BARBER 
COLMAN 


temperature control insures 


high-quality nylon extrusions 


Wheelceo 
Inetruments 


This induction-heated Aetna-Standard extruder 
with a Kullgren Temperature Control System 
always provides exactly the right temperature 
for extruding nylon tubing, shapes, etc. Three 
zones of automatic heating, plus provisions for 
cooling in the alloy steel barrel of the cylinder 
extension and a separate heat zone in the high- 
pressure head, insure precision control. Warmup 
from room temperature to 400° F takes less than 
30 minutes, to 600° F takes less than an hour. 


Wheelco Model 403 multi-position type control- 
lers are ideal for this application because they 


were specifically designed for processes where one 
instrument is required to control both heating 
and cooling cycles. 

Wheelco 400 Series Capacitrols offer you a choice 
of six control forms, so why take a chance on 
sacrificing product quality or operating efficiency 
by using an indicating controller that doesn’t 
quite do the job? Bulletin F-6314-3 gives you 
the facts. Write for it today or get it from your 
nearby Wheelco field engineer. Learn for your- 
self why Wheelco continues to lead in plastics 
industry control applications. 


Four 3-position Wheelco Model 403 Capacitrols 
are used to maintain the accurate temperatures 


required for extruding nylon tubing, shapes, etc . 


BARBER-COLMAN COMPANY 


Dept. N, 1575 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. H, Toronto 
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Engineering Molded Parts 


for Business Machines 


A step-by-step analysis of how the plastics laboratory in a 
captive molding plant coordinates operations from original 
design to end use to achieve accuracy and dependability of 
molded parts under all conditions of load and environment. 


Byron W. Nelson 
The National Cash Register Co 


>) 
i astics 


” THE BUSINESS MACHINE INDUSTRY we have" § 


the situation where many different materials play 
small but highly important functions in the end product 
Under circumstances such as these you will usually find 
that specialized groups are responsible for a particula 
type of material. It is the function of this group to cor 
trol new material specifications, raw material ship- 
ments, material assignment to engineering parts, fu 
nish technical assistance to part design, tooling a1 
production, and to conduct plant ad field trouble shoot 
ing. Since plastics is one of these highly importa 
naterials, our Plastics Laboratory operates in thi 
fashion outlined above, where we are in constant con 
tact with all phases of an item from its original design 
to its production use. We feel that this is a decided 
idvantage since extremely valuable experience i 
gained. Even more experience becomes available when 
a company has its own (or captive) molding plant 

Our methods of handling a part from its original basi 

function to its production end-use are carried out 
cording to the following general phases 

A. Part Function Analysis 

B. Part Design Analysis 

C. Material Assignment 


This paper wa presented at the Regiona Technic 
ponsored by the Philadelphia Section of SPE 
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saboratory 


D. Part and Design Tryout 

E. Production Planning and Tooling 
Business machines are extremely complicated and 
nay be constructed of all mechanical, mechanical plus 
electrical and electronic, or all electrical ind electronic 
systems. We find that the combination systems of me- 
chanical and electrical functions present the most varied 
of dimensional tolerances, load and environmental char- 
acteristics. This type of machine is made up of thou- 
sands of parts of close dimensions which must operate 
accurately under all conditions of load and environ- 
ment. These parts may have optical, decorative, me- 
chanical, electrical or combination functions. The 
functions may be static or operational yntinuous 01 
intermittent, impact or sliding movement, all of which 
create many factors for ultimate consideration. This 
then, generally means that these parts must be made 
and held to close limits at all times. Under these con- 
ditions, it is necessary that all phases or part function, 
design. and material assignment must be coordinated 
very closely. In our studies, therefore, we analyse by 
attempting to find the answers to the tollowing ques- 


tions 


Part Function 


1 


1. Is the part external or internal 


2. If the part is exte nal, is pu 





ee 
o © 


Cross section 
Finished 


Figure ! Nylor 


original 


type wheels—left to right 


insert tryout; Final insert design; 


Color and appearance are al- 

n an exterior part 
stationary 
ibjected to load” If so, is the load static or oper- 
ntermittent or continuous, sliding or impact? 
the agnitude of the force? The answers to 


questions determine whether an anti-frictional, 
rigid, a flexible, or a low cold flow 
be used 
maximum and minimum temperature 
onditions to which the part must be 
t must not distort or malfunction 
mes of these conditions 
dimensional tolerances required for 
ntain? We find that in some cases 
these tolerar maintained when operating 
but not when 
Dor he pa ! ny way ve to act as an electrical 
lato 


molded parts; Cross section showing inserts; Line-up of 
engraved metal and molded nylon wheels. 


Part Design 


> 


1. Does the part have as uniform a section as possible‘ 
This is 
warpage, and absence of either internal or external 
shrinkage marks 
Does it have fillets at all corners to reduce part 
breakage and to facilitate mold cavity machining? 
Are strengthening ribs at proper places and so de- 


necessary to obtain even shrinkage, no 


signed as to reduce shrinkage marks to a minimum? 
Can the part be redesigned in order to utilize con- 
tour instead of ribs for strength? 

Will metal inserts be required to strengthen or 
maintain dimensional stability in the part? 

If inserts are functional, are they properly locked 
into the assembly? Is there enough material around 
them to prevent cracking due to shrinkage or warp- 
age due to expansion or contraction? Are they de- 


signed to obtain even section of plastic material 


Figure 2. Experimental hand mold for 
nylon tape wheel with one insert cav- 
ity removed showing tapered design 
to cause locking of matrices when 
closed. 
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around them to prevent shrinkage marks? Are they 
placed so that they can be held in the mold? 

If the part is tied down rigidly to a metal piece, 
have provisions been made to prevent breakage or 
distortion due to differences in thermal coefficients 
of expansion or moisture absorption or loss? 

Has the part been designed with proper draft angles 
to insure removal from the mold? 

Are there undercuts which will require expensive 
retracting or collapsible sections in the mold? 

Is it designed so that simple parting lines in the 
mold can be used? Will this parting line occur at a 
prominent or working surface which will require 
expensive cleanup? 

Is it designed so that it can be gated at the heaviest 
section without excessive degating operations? 
Are the dimensional tolerances liberal enough to be 
realistic for plastic materials, or are they so close 
that selective inspection (at high cost) will be re- 
quired? 


Material Assignment 


1. Will any plastic material satisfy all the requirements 
set forth by the above analysis? 
What has the above analysis shown to be the most 
important requirements for the material? A thorough 
knowledge of all plastic materials is necessary to 
allow correct application. 
Many times the applications are simple enough that 
no further checking is required, and generally a choice 
of material can now be made 


Part and Design Tryout 


Other times the application may be of a very complex 
nature and the known properties of a material are not 
enough to determine whether it will function under a 
peculiar set of conditions. When this occurs, we must 
then prepare models or prototypes, either by machining 
from solid stock, or molding in a single cavity hand 
mold. These parts are then subjected to the actual con- 
ditions under which it must operate (either in an exist- 
ing machine or in a test fixture which simulates actual 
conditions). These tests are always run to the expected 
life of the machine. If the material and part are satis- 
factory at this point, we will then produce enough parts 
to allow us to obtain a representative field tryout in 
machines in the field (if such are available). If field 
machines are not available, we will submit parts to 
many repeated laboratory and factory tryouts prior to 
adoption. 

At this point let us take a specific example and follow 
it through engineering design, material assignment, and 
pre-production tryout. There had been previous indica- 
tions that nylon was an excellent material from which 
to make printing wheels. It was also indicated that cer- 
tain wheels could be injection molded at a less cost 
than the conventional method of engraving from metal 
(see Fig. 1). 

Investigation of the use of type wheels in a particula 
machine showed that the usage of different characte: 
wheels varied with customer orders. Also the wording 
would vary, thus making it mandatory to use certain 
engraved wheels interspersed with nylon wheels. Since 
all wheels printed at the same time, this meant that all 
would have to maintain accurate outside diameters. Ws 
also desired to maintain the integral driving gear di- 
mensions and operate with tooth interference so as to 
eliminate wheel aligners. Knowing that nylon would 
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Figure 3. Production nylon type wheel mold showing 
cavity matrix construction and closing taper. 


Figure 4. Injection molded shot showing individual runners 
from central sprue to cavities in a circle. 


Figure 5. Injection molded shot of nylon counter wheels 
showing multiple branch type runners. 





Figure 6. Injection molded shot of polystyrene caps show- 
ing multiple branch type runners 


Figure 7. Injection molded acrylic part showing full length 
runner for edge gating 


Figure 8. Cross section of part shown in Fig. 7 showing 
with edge gate leading to the a> 


full round runner at bottom 
part above 


inge its dimensions on absorption and loss of mois- 
ture, a metal insert was deemed necessary as a dimen- 

ional stability guarantee 
On the basis of the above we started off with a 
punched out flat metal insert which was placed in the 
middle of the printing section and did not extend into 
the smaller diameter gear section. Our first moldings 
howed that this was not satisfactory as the nonsup- 
ported gear section caused the entire wheel to warp 
side (see Fig. 1—cross sectioned part at 


Figure 9. Double injection key tip mold of the stripper 
plate type. Insert loading plate is shown just below the 
stripper plate and a finished shot is shown resting on the 


stripper plate 


extreme left). This immediately caused us to use a 
machined insert which followed faithfully the finished 
contour of the wheel. This eliminated the warpage 
problem (see Fig. 1). The second items from the left 
are the contoured metal inserts, the third items are 
finished wheels, and the fourth items are cross sections 
of the wheels showing the embedded inserts 

One other factor which showed up in our tryouts of 
this printing wheel was the fact that it was necessary 


1 


to maintain at least 0.030” of nylon over the sides of 


Figure 10. Hand-type, single cavity injection mold used 
in experimental work. 
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the inserts to prevent buckling of the nylon under high 
humidity conditions. 


Production Planning and Tooling 


Once the proper design of a part and its material 
assignment has been accomplished we now proceed to 
production planning of molds and equipment. 

The first step in this planning is to determine how 
the mold shall be built to properly mold the part with 
a minimum of maintenance. With most parts this is a 
rather simple procedure, however, a few parts seem 
to make a problem of proper mold design. Let us refe1 
back to the nylon type wheel mentioned above (Fig. 1) 

The problem here was to make a circular part with 
projecting printing characters completely around the 
periphery. These characters had to have accurate radial 
locations and diametrical heights. The part had to be 
ejected from the mold with no distortion or marring 
of the characters. 

In our first model mold we attempted to use a split 
engraved ring which was ejected with the molded part, 
then stripped off. This ring could not be held in th 
mold accurately enough to produce the dimensions 
required 

The next step (see Fig. 2) was to make a mold wher: 
each two characters had their own engraved matrix 
All matrices (a ten character wheel had five matrices) 
were then machined and fit together with the outsids 
being a circle. This circle then had a vertical tape 
machined to fit a tapered cavity. On closure, the matrices 
were actuated and closed by the taper to form practi 
cally a solid cavity. After the part was molded, the 
ejection caused all matrices to move upward and an 
interior circular spring caused them to move outward 
releasing the projecting characters. The part could ther 
be picked out of the mold with no interfering under- 
cuts 

This system worked so well experimentally that it 
was adopted to the production mold (see Fig. 3). This 
mold was constructed so that each character had its 
own individual matrix which allows for repair or in- 
terchangeability 

The second step is to determine the number of cavities 
to be built into the mold. This is dependent on the 
following factors: 

1. Yearly usage of the finished part. 
Size of the part in area and volume 

3. Loading time of inserts (if part uses same) 
versus the estimated molding cycle. (Machine 
down time must be held at a minimum) 

After the general number of cavities has been dé 
cided on, we proceed to the layout of the mold ar 
cavities with consideration being given to the following 


Figure 13. Several injection molded 
specimens from universal type inter- 
changeable cavity. 


SPE JOURNAL, February, 1959 


Figure 11. Injection molded specimens made from experi- 
mentai hand molds. 


Figure 12. Two-cavity universal injection mold for inter 
changeable cavity inserts. 





Figure 14 


nold and 


Large multiple cavity self-contained injection 
lded shot 


ryt 
I ) a 


' , 
lace them 1n a circle around 


p i 
dual inners to each cavity (see 


the most equal flow to all cavities 
large number of cavities are to b ised 
yt to a branch type of runner system 
main runners from the 
rs taking off to each 


ave one Ol 
small branch 
(see Figs. 5 and 6) 
best flow characteristics are obtained and th 


more 


runne 


t material is delivered to the cavities through 
ound unners 


rting line of the cavity should be placed so 
flash line does not have to be polished off 
ctional or appearance reasons. It should be 
as to allow best bleed-off of air and gases 
cavity. We have found it advantageous, for 
in a gear mold, to use a cavity which has 
lines instead of one. This eliminates a so- 
blind cavity and prevents non-fill at a point 
at a different level from the gate 
should be 
cases it may be possible to place 


hidden 


minimize clean-up 


placed at the heaviest section, 
in some 

such as at a non-functional o1 
as to eliminate o1 
ge area thin parts we have found that the 
In one instance we ar¢ 
runs the full length of 
Figs. 7 and 8). For heavie: 
generally use a square gate coming out 
a full 


generally used when a part is solid 


type gate is best 

edge gate which 

of the part (see 

the center of round runne} 
Ejecto pins are 
enough and pin marks do not interfere with 

ice. Many parts, 

1 out to the extent that a stripper type 
(Practically 
tripper plate type 


however, are so small o1 
mold is 
cessary all of our key tip molds ar 
see Fig 9) 

lines must be placed in 


‘ tne 
Cooling o1 


heating wate 
both halves of the mold in positions to provide even 


8 


E) 
overall knowledge of these phases and excellent co- 
operation between all departments concerned 


In conclusion, we 
machines, A) 


temperature in all cavities. We find it 
molds, particula 


and nylon. In the case of acrylic he vill 


aavantageous 


to use heat on ot ly Io acrylic 
Keep 

strains in the finished parts at a minin 

case of nylon, hot molds give the finished 

proper crystalline structure for good wear resistanc 

and eliminates the need for innealing 

Since the 


of one type o1 


subsequent 
majority of our molded parts carry inserts 


another, most of our injection ma- 


s are of the vertical clamp constru 1, with 


six ounces being our top capacity. Ins are, of 


course, a limiting factor in the numbe cavities 


eaell } ] 
which we can place in a mold. In some cases we can 


circumvent this limiting factor by pull-out- 


using 
plates in the mold for holding inserts. Fig. 9 shows 
one of types of molds used for multiple 


This 


under the stripper 


these cavity 
p ill-o it-plate 
Two o1 
While on 


carrying the inserts is in the mold, the othe 


insert work photo shows the 


immediately plate three 
of these plates are used per mold plate 


plates 
reloading and at the end 


ready to be placed back into the 


e placed on a bench for 
of the cycle are 
mold. By 


machine down-time 


using this system we are not subject to 


Larger molds for those parts not using inserts can 
be placed in our larger horizontal machines 
We construct three general types of injection molds 
a. One to four cavity self-contained hand molds 
which consist generally of only two plates with 
a third plate of pins used for the ejection. These 
molds are not fastened to the platens. Since they 
must, of necessity, be lightweight we use them 
tical injection machines. Fig. 10 
shows a typical hand mold and Fig 


several parts made in this type of mold 


n 2-ounce ve 


1] shows 


b. Two to multiple (depending on part size) cavity 
insert universal body molds complete with inter- 
nal ejection and runner system and equipped fo: 
permanent installation in four and 6-ounce ma- 


chines. Fig. 12 shows one of these molds with 


one insert removed. Fig. 13 shows several shots 

from this type of mold. 

Multiple cavity permanent molds 

the part for which they were designed (see 

14) 
In connection with the decision as to the construction 
of the mold and its number of cavities the following 
factors generally apply: (It should be pointed out 
here that factors such as size of the part in area and 
volume and available machine capacity also govern) 

a. If usage is less than 500 parts per year, the 

original model hand mold (if one was made) 

may be used in a 2-ounce machine fo 


tion 


p oduc - 


If usage is from 500 to 5,000 parts pe 
the parts are small enough, multiple 
serts are made for the replacement 
versal molds 

If parts are too large for multiple 
5,000 per 


nold is made 


above or usage 1S over! 


contained permanent 


Conclusion 


wish to point out that in business 
Plastic Part Function, B) Part Design, 
Material Assignment, D) Part and Design Tryout, 


Production Planning and Tooling, require a good 


* aa * 
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Saturable Core Reactor 


Temperature Controls 


Comparative tests showed that saturable core reactor con- 
trollers cut temperature variations to 50% of that encoun- 
tered on on-off time proportioning controllers, resulting 
in higher molding quality and lower power consumption. 


George Northrop 
imison Plastic Corp 


The custom injection molder has always been faced is a vastly improved control over temperatures during 
with the problem of maintaining high quality, low re- molding cycles, while at the same time reducing electri- 
ject rates, keeping costs within reasonable limits fo cal power consumption by 14%. Molding quality can 
profitable operation. One major “sub problem” has been now be held consistently high, with rejects previously 
maintenance of uniform temperatures within the plas- caused by haphazard temperature control reduced, 
ticizing cylinder throughout the production run with power requirements by the heaters and hydraulic pump 
various materials motor substantially reduced as well. 

Recent developments in the field of process instru Here’s why we put a premium on accurate tempera- 
mentation hold an economical solution to the tempera- ture control 
ture control problem 1. If stock is injected into the mold while too cold, 

The solution to maintenance of proper plasticizing short shots (incomplete pieces) result 
cylinder temperature ‘control, in our particular case, 2. If stock injected is too hot, color of the part 
turned out to be a relatively new type of electroni may be affected, surface crazing may occur, and 


device called a “saturable core reactor.” It has given longer cycles may be required 


Figure 1. Uniform heating of plasti 
cizing cylinder on this injection mold- 
ing machine is accomplished by new 
saturable core reactor control. 
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azing is invisible, it is particularly critical 
which we must finish later. Finishing lacquers 
through slight crazing, creating visible cracks 
finished product 
yperate over a dozen injection molding machines, 
in size from 2 to 4, 12 and 24-ounce, with the 


init accounting for two-thirds of our ma- 


ddition to custom molding, we spray, paint, 
d assemble molded products for our cus- 


added another new machine to our 
ince units. This DeMattia machine was 
produc tion temperature ¢ yntrol test” 
provided with Wheelco Sat irable core 

ire controls for the plasticizing cylin- 

pt close track of the performance of the 
observe whether this new instrumentation 
appreciable difference on our production 
lated enough « xperience to be convinced 
tallation resulted in definite improvements 


Equipment and Modifications 


ticizir ceylind on our new machine has a 

with a stroke of 11% in 

22,500 psi with maxi- 

ited at 115 ipm. This 

by 30 in. Closing ram 

00 1 esu n 1 m locking 
100 t 

achine is 130 | hr., with 

of 240 shots hour (4 cycles 


Figure 2. Closeup of control panel showing instruments 
used in cylinder temperature control. Cover over saturable 
core reactors (bottom) is removed and doors of pilot ampli- 
fiers (on panel) are also open to show interiors. 


138 


minute). We run it at a rate anywhere from 20 to 200 
shots/hour, depending on: (1) the plastic; (2) the part 
being molded 

Plastics most commonly used are styrene, acrylic, 
and nylon (540°F, 450°F, and 650°F respectively), as 
well as critical pastel colors, and heat-sensitive special 
colors 

Two heating zones, separately controlled, are used 
for the plasticizing cylinder. Three Calrod Heaters, 
totaling 10 kva, are used for the rear (feed) zone (one 
{-kva and two 3-kva heaters). The front (nozzle) zone 
has 2-kva heaters. Another 2-kva heater is used where 
the cylinder necks down to nozzle diameter. One 0.5-kva 
heater is used on the nozzle itself 

To maintain 550°F at the rear zone, we have installed 
a Wheelco Model 407 Capacitrol with a 610 pilot ampli- 
fier and a 10-kva saturable core reactor, series wound 
for 220-v operation. To maintain 540°F at the nozzle, 
we used a Wheelco Model 407 Capacitrol with a 6.5-kva 
saturable core reacto1 

A third instrument may be added later, if desired, 
for separate control of the nozzle temperature (the 
0.5-kva heater). Results to date indicate that this will 
not be required unless unusual changes in molding o1 


raw material take place 


Tests and Results 


To determine any inrcease in efficiency resulting from 
the installation of these new controls, we ran short but 
thorough tests comparing performance of the new, 
saturable core reactor controllers versus conventional 
on-off time proportioning controllers 

We found that stock temperature variations we 
in half when saturable core reactor control was used 


We noted that the injection plunger moves through 


the plasticizing chamber at a more uniform speed when 
} 


temperature is consistently maintained throughout 
Both the distance traveled and speed itself are s ibject 
to greater variation when “anticipating” on-off con- 
trols were used 

As a result power peaks were substantially reduced 
The combination of lower power peaks and reduced 
motor requirements (due to lowered plunger friction) 
cut total power needed by 14%. For the test, we used 
a three-plate mold of 12 cavities for a total shot of 
approximately 512 ounces 

The use of the saturable core reactor control system 
eliminated all tendency of parts to stick in the cavity 
We are now also experiencing the same benefit in our 
egular production runs. This confirms the findings of 
one of the major materials suppliers: as much as 25% 
increase in cavity pressure can result from a 20°F in- 
crease in stock temperature. This condition could result 
in the occasional sticking experienced with the less 
precise temperature control methods 

Our experience with saturable core reactor tempera- 
ture controllers proves to us the value of modern mold- 
ing equipment provided with instrumentation of advance 
design. The need to meet increasing competition, as 
well as the desire to improve product quality, have 
made the installation a good investment. 

The Calrod Heaters used on this equipment have 
seen uninterrupted operation 24 hours a day for the 
past three years. Up to this point, no heater repair o1 
replacement has been necessary. The savings resulting 
from lack of downtime and the increased production 
have more than paid for the additional cost of these 
saturable core reactor control systems. 


x * * 
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A Quick Test for Carbon Black Dispersion 


The curves recorded on a simple microdensitometer 
can be analyzed statistically to give a precise measure- 
ment of carbon back dispersion in polyethylene. 


W.G. Best and H.F. Tomfohrde, III 
Union Ca bide Plastic Co 
Development Department 





































































































Most of the polyethylene being used in outdoo absorption, ultra-violet light absorption, electron micro- 
jacketing applications contains a dispersion of carbon scope examination, and the Photovolt Transmission 
black for protection against ultra-violet irradiation Densitometer techniques described by Schulken, New- 
Maximum protection against this destructive element is land and Tamblyn (Ref. 1) at the Sixth Annual Wire 
governed by both the degree of dispersion and the type and Cable Symposium. The development of a reason- 
of carbon black employed. A great deal of effort has ably precise microdensitometer and mathematical treat- 
been directed towards the development of reliable test- ment of resulting data at Union Carbide Plastics Com- 
ing methods for determining the degree of dispersion pany (Ref. 2) has enabled the study of carbon black 
of carbon black. These methods include the Bell Labo- dispersion by this method 
ratories’ qualitative microscope examination, white light This paper presents the work performed to date at 

Union Carbide Plastics Company and points out limita- 
Th I t presented before the Seventh Annual Wire i 1 r l 
Cable Sym t Asburv Park. N.J tions and areas where improvement ot the techniques 
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Figure 1. Dispersion patterns for two samples of carbon 
black in polyethylene. 
SPE JOURNAL, February, 1959 139 














Samy le No 
Be ll Lab's Mic 
Ultra-Violet Absorption 
Coefficient x 10 
Cor {Tic ient of Variation 
(calculated from micro 
den data) 
1A, 1B and 2: 


Rating 


roscope 


itomete! 


Note 





wealth of information 


the effect of 
thi 


: . 
irable mimes a 


dispe 


I rsior 


publishe d on 
the 


’ 
area 1s outside 


DISCUSSION 


iethnod 


Test Method 


The 1 is hy testing n t 


Y < 
onsi 


nounted on an optical 


white light 10 microns 


This intense micro 
microscope at a 


1 iy 
eparea in 


sing 
A specimen p! 
thick is scanned by mov- 
o the light path Variatior 
] variations in tl 
m which falls or 
photon iltiplie 
ecorde} Good and 


VY 


tne 


iitable 


resul ‘urves 
manne A 


nsity 1s 


] 


] 
loliowing 


light 

arallel to the 

1 e passes through each 
counted. These data art 
elativ« 


inte 


abscissa 


versus 

ibution curves 

have been 

analysis 
The fi 

th meal 


idard de Viati 


dist 
which 
msel : ? a ] 
ibed by Hoel 
ibution 
lt i 


ibution 

n be assigned 
de- 
. . 

rai Sample 


2¢ f 
2.6% oO 


il rLuiltie 1¢ il Values Ca é 
describe the distribution. T 


e has been applied to 


1e 
Seve 
containir approximately 


bon blac k 


Test Results 
The data obta 


polye thylen 


Phe 


ned from dispersion patterns of several 
Figs. 3, 4 
information was obtained 
As can be 


determinations 


amples are shown and 5 
which this 
to those illustrated in Fig. 1. 
3 and 4 


ability to r 


atterns f1 


om 
where duplicate 
the 
Poorer reproducibility 


le, the produce microdensitome- 


technique proves satisfactory 
ISIN a 
hete 
trates 


The 


would be expected due to the 
Fig. 5 graphically illus- 
the distributions for two additional samples 


Statistical 


poo di persion 


rogeneity ol 


the specimen 


priate inalysis was made for 


140 








INTERCEPTS 





re 
ce) 
a 
uJ 
@ 
2 
2 
Zz 


aaa 
40 60 


LIGHT INTENSITY 


intensi 


20 


Figure 2. Frequency distributions of light 


the lata Om pe i A 


methods of evaluation. The results are found in 
Compa! 


distributions and 


these 
ison t e mk copt ting ol isp 


er 


carbon blac K 
methods 


to existing 


n to the me 


Sitometr! app 


black dispe on offe 


oach capable ol 


oat 
S much potential as % 


time-Savu being eff 


produced While 


an optical bench type of 


app! 
the present equipment, con 
set-up, restricts the 
precision obtainable, microdensitometers have 
icted in which excellent precision 
Altman and Stultz (Ref. 4) of the 
report a resolution of 
equipment. Such a 
the differentiation 


“pepper” 


has 
Kodak 


1800 


const! 
tained 
search Laboratories 
per millimeter with thei: 


( vuld 


irbon black agglomerates, 


conce ivably enable 


Table I 


ion 
Ssio 


been 


type ol disper 





; 


+h 


be en 
ob- 
Re- 


ines 


esolution 


be tween 


sion 


and gel spots in addition to greatly improved precision 


and reproducibility. The present methods of 


result in 


SPE JOURNAL, February, 


analysis 
an independent measurement of carbon black 


1959 


l 











—®RUN “| §=2.22 
---ORUN*2 S= 2.10 


FREQUENCY OF OCCURRENCE, PERCENT 


a 
'r-€z@s@sstrFrees®s 
RELATIVE LIGHT INTENSITY 





Figure 3. Reproducibility of microdensitometer test sample 
No. 1, good carbon black dispersion 


os 
oO 


= 


PERCENT 


PN 
* —-@ SAMPLE 7 $2475 

——®RUN | S= 
v $=4.38 / \ ---O SAMPLE*6 5=2.94 


304 --- © RUN™2 §=652 


Ww 
°o 


~URRENCE, 


) 
N 
o 








20+ 
z '0- 
WwW 
ior > 
oO 
« 


a &@&§ & &Y¥8 © Bt 2 8 


FREQUENCY OF OCCURRENCE, PERCENT 








RELATIVE LIGHT INTENSITY 


23456789 Ott I2 13 
RELATIVE LIGHT INTENSITY 


Figure 5. Illustration of good and poor carbon black di: 
persion microdensitometer measurement 


Figure 4. Rep oducibility of microdensitometer test sample 


No. 2, very poor carbon black dispersio 
vhicn Iree of emp cal nfluence more eliable 
f time ons ni The t t thu i 
ome ‘ é ot I the | t that ith ‘ , trumentatio t 
od nsite tecn! jue the t1o t ) sibie t I l he blac} i] ( 
thre pre be combin to , l ind l i¢ lent ind to dete ele onica 
vhich re Ve ited ot tf M ¢ 1 ers i¢ It hoped that tl technig 
Modific: tne od sitomete ‘ ) I b it b t to bette tab n it ict 
so that bot t ul otational b ( ‘ bo Dla 
th Spe é 1 be Y ble This ) ‘ oO 
the s i Seve il if oO i itude <« 
the ye test. If t ise in s References 
id De pl shed tn i eed tne t t ] TI ‘i i ( Carbor B t P thvle 
signal o é oton iltip l¢ Id be fed int< i ele R. M. S J Cc. ( Newla ia iJ. W. Ta 
tronic clr nd the lta inalyzed two p D Sixt A W 1 Cable » 0 im 


A-C and D-C. This in effect is an electrical integratio1 December 3-5, 1957 


which is now mechanically performed and which wa 2. Priva ini 
previous escribed in this paper. This method could February 1, 1958 
be used to complete a statistical index of dispersior 3. “Introduction to Mathematical Statist P. G. He 
Jonn Wiley and Sor 1951 
CONCLUSION j M odensitomete to Photographi Research,” J 
This paper has briefly described a method and a H. Altman and K. F. Stultz, The Review of Scient 
pal tus {| 1 the meas irem« nt of carbon black dispers ( Instruments, Vol. 27, No. 12, Decemb 1956 
n polyethylene. This work illust ates a potential method - * 


SPE JOURNAL, February 959 





How to Reduce Carbonization 


in the Injection Cylinder 


Molders using polyethylene are at times plagued with abnormally high reject 
rates due to carbon specks in their parts. Although there has been some information 
published on the subject, much of it has either been vague or required new heating 
cylinders. In order to develop more specific information using conventional equipment, 
the degradation of several polyethylenes was studied in a representative 4-oz. injec- 
tion press. It was learned that several proper preventive maintenance steps might 
minimize this oxidative degradation with a corresponding reduction in scrap loss. 


C. S. Imig 


Spe ncer Che ” cal Company 
Sales Service Laboratory 
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EXPLODED CROSS SECTION OF THE HEATER 





SPREADER 



































+ + 


sistance ) ne 
taken at Spence 


Laboratory 


molder, the following work was ur 


Chemical Company's Sales Se 


Resu!ts 

175T 4/6-o0z 
8-oz. tumbl« 
and 525°F 
70°F. inie 


overall cycle of 30 se 


This st ldy wa rr ut on a 
Prentice injection 
Cylinde: temperatures ol 475° F, rear, 


with 


press using al 


were used a mold temperature of 


pressure ol 10.000 psi and 
ritically for 


A le aned cy lind 


spreade! was used each time a different 


Each mold ne Was examined 
(or skinning) and black specks 
resin oO 

were low de nsity 


resins 


nique was evaluated. All 
rlaiS 
in Table I. Ina 


molded fron 


The results are summarized 
18,591 cups 
were 


ous seven day run, 
A. Of these, 94 
jected because of 


were 


judgea satisfactory, 5.4 
, 


black specks and 0.3‘; rejected d 


skinning. The number of rejects due to specks 
a given 8-hou 


The 


all the way from 3.1 to 8.2% for 
while the standard deviation was +0.9 
due to 


yielded 


f 


of rejects skinning 
Resin B 17,695 ci 


8.1 rejected because ol 


was 
91.8 
Specks and 0 1 


with 


Satisia 
rejectec 
to skinning f 
to 15.9 for 


was 1.4 


a given 8-hour period while the 


deviation Samples were retained pe 
t 


cally hroughout these runs for melt inde 


February 


SPE JOURNAI 


delamin: 


considered negilg 


1 
i¢ 


The rejects due to specks varied irom 


r 
Standa 


od 


l 


gth and elengation determin: 


ition in these physical properties was 


Ions No arls 


cted fo1 


resin throughout the run. Examina- 


4] 
eitnel 


the dismantled cylinder after each run revealed 
} 


arbonization had lac t tl | 


taken place at le rear of the 


spreade This area is shown in Fig n B showed 


zation than resin A 


the evaluation, v noted 


to expe dite 
valuations with the seven-day evalu- 


Table I Resin A 


espond to 


are also shown I! 


resuitS were seen to cor! 


obtained pre viously. Examination of the preade! 


evealed carbonization as before but to : } lesse! 


extent. To verify the theory that oxyge1 


to the carbonization, resin A was again 


inert blanket of carbon dioxide over the 


he cylinde: t 


The amoun 


ased somewhat but not to 


{ 


y ignil t 


ical noweve 
carbonization or even 
cvlinde: 

difficult 


esults 


Since it is often quite 
resin C 


compared 


done in the laboratory to 


on which we had some field experience was 


in A. The ar 


han obtained with 


nount ol rejects was just bare ly highe 
resin A. The 


Resin E with added antioxi- 


apvearance of the 
reade! Was comparable 
tw greate! 


dis- 


great disappointment displaying a 


an Was a 


number of rejects and more carbonization and 


ylinde 


G and H 


vloration in the 


Resins F 


having melt indexes of 10, 17 and 


143 








\ 
FIGURE 2 «pe 
\ ‘ 


COMPARISON OF THE AMOUNT OF SPECKS 











FOUR HOUR LOW TEMPERA 


STANDARD DEVIATION FOR RESIN A 
WAS 4.3 TO 6.1! 


ct of melt index on this the appearance of the spreade1 after mol 
melt index resin dis- in Fig. 3. As may be seen, the melt index 
1ewhat more carboniza- and C run in the usual manner showed 
rence was no more than degree ol carbon deposition on | 
same melt index ing that all were quite similar. The materi: 
olding temperature resin A antioxidant, resin E, showed an added amour 
ng the minimum possible sition indicating that the antioxidant cs 
The amount of rejects was decrease the amount of carbonization and 
r esults but n« al nereased it. Resin A molded both unde 
preade mosphere of carbon dioxide and at mi 
temperature showed no trace of carbonizatio1 
ylinder whatsoever. This verifies the theory that 
number of re jects and and heat were essential for the carbon deposit on 
immarized in Figs. 2 temperature required to induce this arbor 
would have to fall somewhere above 280°F 


and H prepared in a similar manner but 


first with the amount 


rent materials. Within the ac- 
the ; ; resin A. non ferent melt indexes produced erratic res 
sah Gated Gemmeanlt a Deesees examination of the mouldings. All mate 
on rote ond G gene on carbonization than resin A. However, 
ders were as clean as those of the ine 


number rejects while the numbe : ae 
. just barely above the pre low temperature runs. These erratic 

pu < < ¥ = . . 

This would lead one to be- that there is no relationship between melt index and the 

degree of carbonization with the range melt indexes 


these specks appearing in the 
studied 


result of contamination picked up 


operations somewhere. It is difficult , 
be, Tie Conclusions 
more than a small percentage was due to 


tl rial in the cylinder except Of all the different resins tested, none 


he number of rejects ran as eliminated carbonization in the cylinder although some 


displayed noticeable improvement over others. The sus- 


ible interference of contamination ceptibility to carbonize had to be measured by actual 


his poss 


arbonization it appears that our best criteria is examination of the inside of the heating cvlinder since 


SPI IC dl RNAI Febn ir 1959 








FIGURE 3 
COMPARISON OF CARBON DEPOSITION ON THE SPREADER 
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most of the black specKs 1n the moldings were direct] ossible to minimize the volume of gas required to com- 
attributed to some sort of contamination picked up ir pletely flush the air from the incoming pellets. ~ 
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in the amount of rejects due to black spec ks between vays Which will not comple tely eliminate carbonization 
different shifts as there was between the different resir but sl nimize the number of rejects resulting 
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to a given lot or a given resin. Since most of the pe E to stand with the heat set at about 250 to 300°F when 
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DEGRADATION OF CELLULOSE 
ACETATE FILMS 


A study made on several commercial films showed that 
they varied widely in their stability. For highest sta- 
bility, plasticizers containing an aliphatic ether linkage 
should be avoided and acid acceptors and anti-oxidants 
should be incorporated into the fiim formulation. 


William K. Wilson and B.W. Forshee 


National Bureau 


Introduction and Review of Literature 


made trom cellulose acetate 1S used 


agencies for the repair and rein- 

x damaged documents 

d in this paper were obtained mostly 

s that could be considered useful fo 
il documents by lamination. A labora- 
jure for testing archival film has been 
ised to compare the stability of various 
cperime ntal films 
iderable information has appeared ir 
he laborato degradation of cellulose 
has been concerned with 


ans and McBurney (Ref. 1) 





Figure 1. Aging vessel and specimen holder. 


146 


of Standards 


studied the degradation of several cellulose acetate 
flakes at 160°C. The rate of degradation was followe: 
by measuring the oxygen consumed and by determin- 
ing the intrinsic viscosity of the residue. Many samples 
exhibited an induction period during which little or n 
degradation occurred. A plot of oxygen absorbed against 
intrinsic fluidity (reciprocal of intrinsic viscosity) gave 
fluidity 
is a measure of chain breaks that occurred during 
degradation. The degradation at 160°C was essentially 
oxidative in nature and appeared to be a function of 


a straight line, and they suggested that intrinsic 


the oxygen concentration. Carbon monoxide and carbon 
dioxide were produced 

Biggs (Ref. 2) has reported that oxygen may be con- 
sumed by cellulose acetate butyrate at elevated tem- 
peratures without an appreciable decrease in viscosity 

DeCroes and Tamblyn (Ref. 3) have reported 
the plasticizer in cellulose-ester plastic systems 
often the chief contributor to degradation, and that 
most of the common plasticizers were more easily oxi- 
dized than the cellulose ester. Oxidation was the chief 
cause of degradation at 150°C, but some decomposition 
also occurred under nitrogen. The oxidative degrada- 
tion could be accelerated by the addition of peroxides 

Schreiber, Bullock and Ward (Ref. 4) found that 
partially acetylated cotton was much more resistant t 
degradation by air containing nitrogen dioxide or hy- 
drogen chloride than untreated cotton. From this, it 
would appeai that cellulose acetate is more stable to- 
ward some degrading influences than is cellulose itself 

McBurney (Ref. 5) has discussed the degradation of 
cellulose derivatives on the basis of their solubility in 
water or in nonaqueous solvents. The water-solubl 
derivatives are usually less completely substituted and 
the stability is usually more nearly like that of celluloss 
itself. The derivatives that are soluble in organic sol- 
vents are, in general, more completely substituted, and 
the stability is influenced to a greater extent by the 
substituent group 

Homogeneous hydrolytic ‘depolymerization of cellu- 
lose acetate appears to be random, and this reaction has 
a larger activation energy than the deacetylation reac- 
tion (Ref. 5). Therefore, hydrolytic depolymerization is 
more temperature-dependent than is deacetylation 

Doyle (Ref. 6) has applied the superposition principle 
to data on the heat-aging of plastics. By the use of Ar- 
rhenius plots or Arrhenius rate equations, factors are 
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TABLE 


Cellulose Ester Flakes Used in the Degradation Studies 


Sample Degree of 
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ic) 
th Nh Nh Pl blo 


t' 


I 
NS rm 


Cellulose acetate 


L 2.61 12.9 
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calculated which make it possible to translate the data 


from several aging temperatures into one master aging 


curve at a single temperature of interest 


weathering of 
reported by Barrett (Ref. 7) 


Cellulose acetate formulations covered a wide 


A comprehensive investigation of the 
various plastics has been 
range in 


little loss to over 50 loss 


strength properties, from 


over a period of 2.5 years 

Yustein, Winans, and Stark (Ref. 8) exposed 
including cellulose 
areas in North and Central America 


be the 


various 
plastics, acetate, in various test 
Atmospheric con- 
tamination appeared to 


most Important Tacto ! 


the deterioration of cellulose acetate 


Samples Studied and Methods of Analysis 


Cellulose esters.—The samples of cellulose esters used 

in this study included (a) several commercial films of 

cellulose butyrate, (b) 
ha 


cellulose acetate, cellulose acetate propiona 


cellulose acetate and acetate 
flakes of | 
cellulose acetate buty rate, and cellulose propionate, al 
(c) several experimental formulations made with thes« 
flakes and various plasticizers. The commercial fil: 
are identified by number only, 4 through 14 
lulose ester flakes are described in Table I. The experi- 
mental-film formulations are described in the tables and 
figures presenting the aging data 
Plasticizers.—S« veral different plasticize S 
the active solvent type 


lations. The r« 


were used in making up the 


cellulose acetate formul: ‘tractive inde» 


specific gravity of the samples ol dimethy] phthalate 
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{ tha +) } 
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the melting ( 
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from the 
Townsend (Ref 
plasticizers 

. Apparatus for laboratory aging at elevated tempera- 
tures —An apparatus was built that allowed aging o 


ce llulose este! 


phenyl 
ecorded values. Data 
plasticizer-quality test of Maln 
9) are given in Table II fo 


point 


Genung and 


specimens at temperatures up to abi 
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180°C 


was passed continuously over the 


n various atmospheres. Oxygen, nitrogen, or ait 


specimens at a rate 


of about 50 ml/min., with provision for moistening the 


gas by bubbling through water held at a constant tem- 
perature 
An oil bath, consisting of a stainless-steel beaker (8- 


liter capacity) set in an electric heating-mantle in an 


aluminum housing, was used for most of the aging ex- 


periments. A diagram of the aging vessel and specimen 


holder is given in Fig. 1. The aging vessel was made by 
10 
sealing a coarse, fritted-glass funnel to an inner <= 
a0 
standard taper joint. The specimen holder was a glass 


long, 9 mm O.D., constricted slightly 


The film was loosely rolled, before it was 


tube about 4 cm 
at the bottom 
placed in the specimen tube. The temperatures r¢ 
tables were determined by inserting a thermo- 


m the 
couple into the reaction vessel In the 
specimen tube 

Intrinsic fluidity. —Deg: 
were evaluated by comparing the 
fluidity 
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) Nn ] osit 
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entration. An Ubbelohd ispended-level mete 
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yf about 100 l illowed dilutions to be made in the 
scomete 
As might be expected, the reproducibility of fluidity 
( ire ent A ich bette yn inage en 
247. 'T 1 
ft a f t | t f 
ent ' 47 








TABLE Ii 


Plasticizer Quality as Indicated by 
the Eastman Kodak Test 
Appearance of Filter 
Paper after 
One Hour at 177°C 





Plasticizer 
No discoloration 

Slight discoloration 
Slight discoloratior 


rv light brown 


¥y ilt 


ry light brow: 





Plasticizer content 


\ \ 


Preparation of films.—! 


Results and Discussion 
ed and plas- 


Degradation of representative unplasticiz 


Stress-strain measurements ticized films.—Tw 


rhickness of films.—1 ne 

APPI St i | T4111 
Degradation in air containing hydrogen chloride or 
nitrogen dioxide at room temperature 


S eib B 





TABLE Ill 


Effect of Rate of Flow of Oxygen’ on the Degradation Rate of 


Cellulose Acetate Film No. 4 at 124°C. 


Low Rate of Oxygen Flow High Rate of Oxygen Flow 
Rate of Flow Intrinsic Weight Rate of Flow Intrinsic Weight 
of Oxygen Fluidity Loss 


Tinn of Oxygen Fluidity Loss 
< 


t 








hi ml min ml min. 
0 0.56 0.56 
0.60 leg] 54 0.63 
0.68 
0.83 
1.05 
1.0 1.37 1.26 
1.95 3-. La 


1.0 
1.0-1.2 0.67 
1.0 0.78 
1.2 1.09 
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TABLE IV 


Degradation of Cellulose Acetate Film No. 4 in 
Moist’ and Dry Nitrogen at Various Temperatures 


Weight Intrinsic 
Time Loss Fluidity 


c 
c 


days Moist or dry nitrogen, 110°C 
6 No significant change 
days Moist nitrogen, 140°C 
0.51 
54 
50 
61 
Figure 2. Degradation of film No. 4 (one mil) in moist and 
dry oxygen at 60°C. 


19.8 
19.0 


19.1 


Dry nitrogen, 140 ¢ 
(5 


hours nitrogen, 177 ¢ 


0.5] 





TABLE V 


Degradation of an Unplasticized Experimental 
Cellulose Acetate Film’ in Moist ond Dry 
Nitrogen at Various Temperatures 


Weight Intrinsi 
rime Loss Fluidity 


« 
if 


days Moist or Dry Nitrogen, 110 ¢ 
8 No ificant chi 

days Moist Nitrogen, 176 ( 
).49 


bo 


nt ' 
i na 














Figure 4. Degradation of an unplasticized experimental 
film (one mil), cast from flake D, in moist and dry oxygen 
at 176°C. 








Figure 3. Degradation of film No. 4 (one mil) in moist 
and dry oxygen at 110°C. 





TABLE VI 


Ratios of degradation rates’ of cellulose acetate films 
in oxygen to degradation rates in air at 140°C 


Ratio of Degradation Rates in Oxygen and Air 





Moist atmosphere Dry atmosphere 





Initial Secondary Initial Secondary 


Film No. 4 y 8.9 : 8.5 
Unplasticized 

experimental film 3.6 10.6 ¢ 6.7 
Degradat rat of the fil ‘ rade« n i were taken from plot sic fluid 


degraded in oxygen v e taken from the 
. 





Figure 5. Arrhenius plots for film No. 4. 


degradation appears to be minor in comparison with 
the oxidative degradation for these two films 

The oxidation rate is a function of the partial pres- 
sure of oxygen in the atmosphere surrounding the 
film. The ratios of the slopes in oxygen to those in air 
at 140°C (Table VI) vary from 2.4 to 10.6 and the sec- 
ondary reaction is much more sensitive to a highe: 
oxygen concentration than is the initial reaction 

The slopes of the degradation curves in moist and 
dry oxygen at various temperatures are given in Table 
VII. These data have been plotted against 1/T on semi- 
log paper in Figs. 5 and 6. The activation energies cal- 
culated from the least-squares slopes of these plets 
are given in Table VIII. The activation energies fo 
the secondary reactions for both films in both moist and 
dry oxygen are consistently less than for the initial 
reactions. Therefore, the initial reactions are more tem- 
perature-dependent than are the secondary reactions 

The initial rate of degradation of film No. 4 at 177°C 
is much higher than the secondary rate. Apparently, 
the rolled specimen fused, and the rate of diffusion be- 
came the rate-determining step rather than oxidation 

Figure 6. Arrhenius plots, unplasticized laboratory film. pa ages initial slopes only are included on the Ar- 

rhenius plot in Fig. 5 
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TABLE VII 


Slopes of Degradation Curves for Films Degraded in Moist 
and Dry Oxygen at Various Temperatures 


Slope of Degradation Curve 





Moist Oxygen 


Dry Oxygen 








Initial 


AF'/ day 


Secondary 


AF /day 


Secondary Initial 


AF day AF /day 


Film No. 4 


3.003 C.0006 
2.725 0.023 
2.611 0.078 
2.611 0.065 
2.519 0.50 
2.421 2.95 
9 999 28 6 


0.00023 

0.014 0.18 
0.68 0.103 0.77" 
0.91 0.09 0.98 
2.9 0.60 2.0 
9.4 4.6 Approx 


15.6 32 ze! 


Unplasticized Experimental Film 





0.029 
0.06 


0.05 
999 


124 
140 
140 
176 


hr NJ & ro 


\F is change in intrinsic fluidity 


Uncertain, but 0.77 is the minimum slo 


0.128 


0.50 
8.57 





The vertical differences between the lines on the 
Arrhenius plots for the unplasticized and plasticized 
films represent between one and two cycles on semi- 
log paper. Therefore, the unplasticized film is over 10 
times more stable than the plasticized film. As the 
slopes of the Arrhenius plots for the unplasticized film 
are numerically greater than for the corresponding 
plots for the plasticized film, these differences in stabili- 
ty would be accentuated if the plots were extrapolated 
to room temperature 

Data obtained in this study on the effect of moistur 
on the degradation of cellulose acetate are not sufficient 
to allow any definite conclusions to be drawn 

The data on the unplasticized film, with the exception 
of specimens aged at 110°C, were obtained with speci- 
mens washed for 10 minutes in distilled water at 60°C 
to remove the last traces of solvent. Unfortunately 
this treatment also removed the stabilizing salts from 
the film and made the film more sensitive to oxidation 
Some unwashed specimens were aged at 124°C for 50 
days. In moist oxygen, the initial slope of the degrada 
tion curve was 0.003, and that for the secondary reac- 
tion was 0.015. In dry oxygen, the slope of the degrada- 
tion curve was 0.01. Apparently, there was no initiation 
period. The unwashed film is almost ten times as stable 
as the washed film. In this particular film, stabilizing 
salts appear to contribute much more to oxidative sta- 
bility than does removal of residual solvent 

Sulfuric acid is normally used as an acetylating cat 
alyst in the manufacture of cellulose acetate, reactins 
with the cellulose to form an ester. Complete removal 
of this bound sulfate is quite impossible, and to reducs 
it below certain practical values, depending on the in- 
tended use of the product, is not economically feasibl 
Bound sulfate causes poor stability in cellulose acetate 
but it may be neutralized by washing the acetate 
water containing calcium or magnesium salts (Ref. 12.) 
Incorporation of an acid acceptor into the finished 


product 1S also helpful 
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Figure 7. Degradation of commercial films in moist oxygen 
at 124 C. 


Figure 8. Degradation of commercial films in moist oxygen 


at 124°C. 








TABLE Viil 


Activation Energies from Arrhenius Plots for 
Films Degraded in Moist and Dry Oxygen 


Moist Oxygen Dry Oxygen 





Initial 
Reaction 


Initial Secondary 
Reaction Reaction 


Keal. 


Secondary 
Reaction 





Keal. Keal Keal. 


92 





ymmercial films 


Figure 10. Degradation of experimental films (one mil) in 


st at 124 C; flake A with various plasticizers 


xygqer 


t 





Figure 11. Degradation of experimental films (one mil 
in moist oxygen at 124 C, flake A with various plasticizers 


( ompa 


Da 


were 


ta on the production of acids during degradation 


but sufficiently t 
warrant any conclusions except that carbon dioxide and 


obtained, were not precise to 
organic acids were produced 

On the basis of the foregoing data, a single tempera- 
i! was selected at which to study the degradation 
ite other commercial and experimental films. Th« 
in intrinsic fluidity of these films with time was 
determined at 124°C in flowing oxygen moistened with 
at 30°C stable de 


two at temperature, whereas 


‘ 


t e 


o! 
change 
Less films graded 


this 
films may last two to three 


water vapo! are 


a day Ol more 


months. The selectio 


concentration of water vapor was arbitrary, 


fl 


vapor did not appear to have any great 
rate 


in) 


he of degradation 

Degradation of commercial films in oxygen at 124° C.— 
on the degradation of 11 commercial films 
en at 124 plotted in Figs 8, 
10 and 14 are extruded films, eas the 
These films show at 


Nos gy 


ata in 


9 


are 7. and 


whe 


ms very gre 


egradation and 


de 


were 


to is to ermine the shape ot the 


mainde1 the films, with the 


tl! al slow 


iod followed by 


show the typi 


followed 


nd 13 


several 


Degradation of experimental films in oxygen at 124 ¢ 
Th i al | 


tion ates 


snown 


ght 
plicate 1 
yrmulations 
10 and 11 


ti 


Figs pla 
th ol 1e Initiation pe 


I 


ipheny] pn 


degradation 
: ospha 

yl phthalyl ethyl glycolate acts 
eaction, but shows 
an initiat 
12 showing 
124°C 
It 


linkage contri 


secondary 
on rather than 
plotted in Fig 
st at 
plastic 1Zé 


ion pe 


t 


he 


no oxygen of four fih 


-este! obvious 


1 


ai 


in phatic etne 


i 


xia 


ative de gradation ol cell ilose at 
rimental 1 


phthalate 


tnese expe onditions ] 


] 
tnvi be 


to 
films, but 
lata 


metnoxye appears 
stable than the 
stable than tl 
] 


1 


1] 


1 the which 

Fig 
D ita on the 

pl rtted 


1 


10 ane 


legradation of films containing 
Figs. 13 14. The 
2-hydroxy-4-methoxybenzophenons 
stable 


in and unplasti 
) 


e 
ntaining yI 


(Fig. 13) 


5 | 
film containing no stabilize: 


( 
than the unplasticiz 
(Fig. 10). It 
that this stabilizer contains an ether linkage, 
The 


F 


iS mucn more 


interestin 


1 
Du 


» note t 


it 1S four ether-este 


12 contain 


i an aromatic-aliphatic ether 

plasticizers in the formulations in Fig only 
] 
l 


iphatic ether linkages 

Th de 

ny phthalate and a stabilize: 
the 


\ 
is they were not present in equ valent con- 


two films containing dimethoxy- 
13. The 
cann | 


wre 


gradation of 


, 
) 


rt 


t 


e 
| 
elative effec tiveness ol! 
od 


is shown in Fig 


two stabilizers 
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Figure 13. Degradation of experimentai films (one mil) in 


moist oxygen at 124 C; flake A with antioxidants and 
Figure 12. Degradation of experimental films (one mil plasticizers 
moist oxygen at 124°C; flake A with various plasticizers 


Degradation of a commer: ne mil 


| thout an antioxidant, in moist oxygen 


Stress-Strain Characteristics 


Figure 15. Degradation of experimental unplasticized 
ee! formulated with acid and acid acceptor 


fil, , 
Ns yr ' 


noist oxygen at 124 C 


Effects of Hydrogen Chloride 
at Room Temperature 


Figure 16. Degradation of archival formulations in moist 


sxygen at 124 C. The films (one mil) are duplicates with 
the following composition: 
73 Cellulose acetate, flake E 
5 Triphenyl phosphate 
20 Dimethyl phthalate 
0.5 Magnesium acetate tetrahydrate 
] Resorcinol monobenzoate 
).5 Di-tertiarybutyl P cresol 





than depolymerization under these particular experi- 
mental conditions 

Specimens of these two films were also exposed for 
varying lengths of time at room temperature to air at 
17°, relative humidity containing 0.2% of nitrogen di- 
oxide. The data are given in Table XI. Although the in- 
trinsic fluidity did not change appreciably, the films be- 
came insoluble in the viscosity solvent after a time, in- 
dicating the occurrence of deacetylation. The film strips, 
about 2 in. by 8 in., became tacky and gel-like, curled 
ip into a ropy mass after 27 hours’ exposure, and de- 
creased about 10% in weight. Experimental film No. II 
became slightly yellow on exposure, but this appeared 
to be the only difference between the two films 

The composition of film No. 7 is not known; it may 





UNAGED FILM, SIMILAR CURVE OBTAINED 
FOR FILM HEATED IN NITROGEN 40 hrs 
AT 124 °C 

IF = 0.59 








XYGEN AT 124 °C 
I. F.= 0.66 








shes IN OXYGEN AT 124 °C 
1.F.20.75 





24 hrs IN OXYGEN AT 124 % 
A 1.t2 











4 8 
STRAIN (ELONGATION) ,% 


Figure 17. Stéess-strain curves for film No. 4 (one mil) at 
various levels of intrinsic fluidity (I.F.). 


154 


contain an acid acceptor or an antioxidant, or both. 
However, magnesium acetate in the concentration used 
in these experiments apparently does not prevent de- 
acetylation either by hydrogen chloride or by nitrogen 
dioxide. Whether it would afford protection at lower 
concentrations of gas has not yet been determined 

As the hydrolytic depolymerization of cellulose ace- 
tate is more temperature-dependent than is its de- 
acetylation, it is to be expected that deacetylation might 
cause the specimens to become insoluble in the vis- 
cosity solvent before much depolymerization has oc- 
curred. 


Oxidation Effects 


The attack on organic compounds by oxygen is be- 
lieved to start usually with the generation of hydro- 
peroxide as the initial product (Ref. 13). Apparently, 
such a reaction is very slow in unplasticized cellulose 
acetate that has the bound sulfate neutralized by an 
acid acceptor. The behavior of the unwashed experi- 
mental film mentioned earlier, and the data plotted in 
Fig. 15 on the degradation of a film containing an acid 
acceptor, show that oxidation is occurring relatively 
slowly. 

The autocatalytic shape of the curve in Fig. 15 for 
the film containing 0.01°7 of HeSO, is very interesting. 
If the depolymerization reaction were due principally 
to hydrolysis, a fairly straight line should result. It 
appears that sulfuric acid enhances the oxidation re- 
action, and, therefore, the formation of hydroperoxide. 
Evans and McBurney found that sulfuric acid increases 
the rate of oxygen uptake by cellulose acetate at 160°C 
(Ref, 1). 

The data reported in this paper agree with the con- 
clusion of DeCroes and Tamblyn (Ref. 3) that the 
plasticizer is often the chief contributor to the degrada- 
tion of cellulose ester formulations. The action of spe- 
cific plasticizers is often difficult to explain, as a 
plasticizer may affect the initial and secondary reac- 
tions differently. This is clearly demonstrated in Figs 
10 and 11. Differences may be ascribed to the molecular 
structure of the plasticizer, but the possibility of 
ence of catalytic impurities in the plasticizer cannot 
be overlooked 

The films containing ester plasticizers having an ali- 
phatic ether linkage, shown in Fig. 11, probably owe 
their instability to the ease with which ethers form 
peroxides. A hydroperoxide is formed on the carbon 
atom adjacent to the ether oxygen atom (Ref. 13), 
and the hydroperoxide is then available to attack other 
ethers or cellulose acetate. Dimethyl ether is compara- 
tively stable (Ref. 14) so oxidative attack on the plas- 
ticizers in Fig. 12 would be expected to occur at 


pres- 


methylene groups adjacent to the ether oxygen atom 
2,2-Dimethoxyethyl phthalate has two such methylene 
groups per molecule, 2-2-diethoxyethyl phthalate has 
four, tributoxyethyl phosphate has six, and Carbitol® 
phthalate has eight. As each formulation contains the 
same weight of plasticizer, the relative proportions of 
CHs adjacent to an ether oxygen atom would be, in 
the same order as above 1, 1.82, 2.12, and 2.83. It would 
be an oversimplification to try to establish a quantita- 
tive relationship between (a) the relative proportions 
of CH», adjacent to the ether oxygen atom, present in 
the films and (b) the relative rates of degradation 
However, it is obvious that the length of the initiation 
period and the rate of the secondary degradation are 
functions of the concentration of this particular organic 
grouping. 


Carbitol is a trade name for 2- (2-ethoxyethoxy) etha 


SPE JOURNAL, February, 1959 








TABLE IX 


Correlation of Intrinsic Fluidity with Physical Properties 
of Cellulose Acetate Film No. 4 


Film No. 4 
Aged as 
Shown Tensile Tensile Strength Yield Tensile Strength Intrinsic 
below at Break at Break Strength at Yield Energy Fluidity 








Ib. 15 mm Ib. 15 mm in.-lb. 
strip strip 


Not aged 3.$ ‘ ae 


Nitrogen 
24hr. at 


124°C 


Nitroge: 
40 hi at 
124°C 


Oxygen 

8 hr. at 

124°C 0.66 
Oxygen 

16 hr. at 

124°C 


Oxygen 
24 hi 


124°C 19 1.0 0.05 





The point of attack by the hydroperoxide from an TABLE X 
ether-ester is not likely to be a hydroxyl 
alcohols are fairly resistant to autoxidation. I act . : 
eer es ‘ enter Degradation of Cellulose Acetate Films at Room 


alcohols inhi! the catalyzed oxidatio ) y-c Nall . 
paraffins (Ref. 15). DeCro ae Tambivn (Ref. : Temperature in Air’ Containing Hydrogen Chloride 
have sug¢ d that cellulose acetate is more readily os 
attacked by ‘roxides than is cellulose, and intrinsic 
of the high hydroxyl content of cellulose favors this Time Fluidity 
suggestion. Because of the relative stability of alcohols ‘te 

and the fact that an ether having a tertiary hydrogen 

arson adjacent ee, eee See eee Oe ene Marty Film No. 7, 1.16% of Hydrogen Chloride 
susceptible to oxidation, the hydrogen atoms on carbon : 


atoms 1 and 4 in cellulose and cellulose acetate 


be expected to be particularly vulnerable. It is 
howeve that the ether-este plasticizers used in 


than 


study are much more susceptible to autoxidation 
cellulose acetate Appa ently, oxygen has greatel 1iffi- 
culty than has the peroxide formed by oxidation of th Film No. 7, 0.12% of Hydrogen Chloride 
ether-ester in oxidizing cellulose acetate 
One factor in the facility with which easily oxidizabk 120 
- — y ns insol | I ly 
plasticizers yntribute to degradation of a plastic 168 Spr 1ens insoluble in solv 
the greats nobility of the plasticizer with respect to 
When a plasticizer hydroperoxide hi Experimental Film 
1 the initiation step, it is free to diffuss . 
. : . ‘) 0.48 
and propagate » reactions with other plasticizer m on 
‘ . a 24 0.69 
cules and with the acetate. If the initiation step o 1 at pied 
" ’ . ' " 18 0.76 
on the polymer chain, the limited mobility of the latte po 
} io 


No. II, 1.160% of Hydrogen Chloride 


: 
the poly: 


been fo 


Specimens insoluble in solvent 


the possibility of 


greatly re | 


a termination -action occurs 


Experimental Film No. I, 0.12% of Hydrogen Chloride 


120 0.77 
168 Specimens insol ible in solvent 


Summary and Conclusions 


degradation of cellulose acetate films at ele 
eratures is essentially oxidative in naturs 


degradation curves, in general, are autocata- 
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lyt in nature. A pe riod of slow reaction, o some- 
times no measurable reaction. is followed by » mucl 
( eaction 

3. For the two films studied in detail, moisture di 
not have much effect on the rate of oxidation 

1. The oxidative degradation of film formulations 

eatly influenced by the type of plasticize: 


». Triphenyl phosphate appears to act as a stabilize 


ellulose acetate films. It does not increase the ni- 
tiation period, but it greatly decreases the rats t 
ite t e of degradatior 

b T wcetin or ethyl phthalyl ethyl glycolate ap- 
peared to lowe the ate of the sec ondary eaction. A 
film containing ethy] phthaly!] ethyl glycolate gave 

ial degradation curve as no Initiation pe! od was 
how! 

‘ A] it etner-este greatly accelerate the oxi- 
lative legradation of cellulose acetate films. Howeve 
ympound containing an aliphatic-aromatic ether 
nkage acted as an antioxidant 

8. A mtaining 0.2 of nitrogen dioxide at roon 
temperature does not affect the intrinsic fluidity of 
ellulose etate films. However, upon continued ex- 

e filn became tacky and gel-like, curled into 
i py i and decreased about 10 in we ight The 

o became insoluble in the viscosity solvent 
9. Fil exposed to air containing hydrogen chloride 
ncreased in intrinsic fluidity, and also became insoluble 

the cosity solvent. The latter effect ndicated 
‘ et if ’ 

10. The activation energy for the degradation in 

noist oxygen of an oxidation-sensitive, plasticized film 


= ie 
| ] 


was 26-28 kilocalories, and of an unplasticized film 


29-31 kilo alo 1eS In dry oxyeen, the val les were 


lightly 1igne 

11. An increase in intrinsic fluidity affects the tensile 
tre train irve by first decreasing the elongation 
Whe t elongation is decreased past the yield point 
tre iltimate tensile strength decreases and a typical 
tre -strain curve is no longer obtained 


f 


12. Commercial films vary widely in their rates o 
ition in oxygen at 124°C. Except for films for 


if i 
il purposes ind for outdoor weathering, this is 
probably of no onsequence, as other properties wo ild 
he ye importance for the intended use 
13. Several antioxidants and ultraviolet absorbers 
icted a tabilizers for cellulose acetate film aged 
en at 124°C. Magnesium acetate proved to be a 
titable acid acceptor inder these conditions 
14. Fo reatest stability, an archival film formulated 


From cellulose wetate sno ild contain one o1 nore sta- 


hilize nd an acid a epto! 
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REINFORCED PLASTICS 





GROUND RADOMES 


a © 
V1.T.. Lincoln 


La € gid erouna adomes per- 

t operation of radar systems un- 
ler adverse climatic environments 
} | | 


by sheltering the antenna from wind 


and ice which can impose severe 


structural and mechanical condi- 


tions. Ground radar systems have 


varying muiussions oO! aircrait and 


missile detection, tracki and in- 





terception Radomes reduce the e- 
quirement for the high structural 
strength antenna construction need- 
ed to minimize the dynamic antenna 
defiection limits, and also reduce the 
excessive horsepower needed to 
antennas unde 


environmental cond 


severe 
Rigid 


adomes mechanically and economi- 


drive the 


itions 


cally permit the yperation of pre- 
cise, long-range radar systems 


The antenna performance proper- 


ties of the various radar systems 
vary in electrical frequency, range, 
sensitivity and in mechanical size 
) 

Rigid 


sizes hav been develoved with 


rad s of several types and 


RFACE AREA VOLUME 


t+ 


La Adhd 4 — 


Figure 1. 
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A comparison of surface area and volume en 
closed by radomes up to 150 ft. in diameter 


Nilo 


Labor to 


compatil ni ( ele | 

cal periormance conditions The 
conditions are those of minimun 
dec east in malin beam, U ease ll 
side lobe level, boresight shift ind 


rate of boresight shift 


Table I entitled “Radome S irvey 


Chart presents the sizes, types ana 
performance characteristics of rigid 


i 


irrently in use, produc- 


adomes 


de velopment The 


tion o radome 
types are itegorized as iniiorm 
thin shell (reinforced plastics lami- 
nate, structu | foam, and honey- 
comb sandwich) and space lrame 


[ metal-aluminum or Steel, and 
electric (reinforced plastics) | 


Fig. 1 


‘xtent of Suriace area and volume 


graphically illustrates the 


enclosed b ido sizes ranging up 
to 150 ft. in equatorial o1 spherical 
diamete which are tabulated in 
Table I. Lincoln Laboratory has de- 
signed or influenced the develop- 
ment yr the bulk of the adom«¢ 
tvpes list d thereir 


\ 


&20 1,583,C 
740 69,3 

31 12,68 
820 8,92 
40 3 7 


The initial development was the 
LL 26A dielectric space frame de- 
sign of 31 ft. equatorial diameter 
It was fabricated by the wet layup 
method and was made up of 70 glass 
Paraplex P-43, plana) 


triangular panels. The triangles we) 


einforced 


of glass mat reinforcement in the 
} f ’ 
membrane area and of cloth rein- 
forcement in the integrally molded 
This structure 
1 elec- 


trical tests and it was the first rigid 


l4-in. x 3-in. flanges 


was subjected to climatic an 


adome of reinforced plastics for 


ground radar equipment design 


(Fig. 2) 

Another radome of the same siz 
and type was fabricated by the 
autoclave process (LL 26B) The 
-lements are i0 


flanged 


vanels. It is of mat ynstruction 


basic structural « 


hexagon and _ pentagon 
throughout and the inte srally mold- 
ed flange is 3/16 in. x 3 in. The 
membrane thickness for the 26A and 
°6B designs are 3/16 in. and 0.045 
in espectively 

The CW 396A _ dielectri spac 
ame of 55-ft. equatorial diamet 
which at present Is th nost widely 
ised design was preceded by the 
LL 50A and 50B designs which con- 
sist of 361 total pieces (275 diamonds 

86 hubs). The fundamental ele- 
ment in the 50A design is a flanged 
diamond shaped plana panel vac- 
ium bag molded with glass mat 
reinforced Hetron 92 polyester resin 
The integrally 

ly in. x 5 in. and tl 
thickness is 0.060 in. The minor axis 


of the diamond pane! is a pre nolded 


molded 


post bonded reinforci! 
The structure was statically load 


tested to 156 mph 

The 50B design diff in that 
triangular panels were vacuum bag 
molded and subsequently post bond 
ed to form the ein! n ib in- 
tegrally at the diamond nor axis 


This design which withstood a stati 


load test 
t ftallure Wa ol nat (0.060 


equivalent to 220 mph 


b ant 





Figure 2. The first rigid radome of reinforced plastics for 
ground radar equipment design 














TABLE | 
Radome Survey Chart 
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TABLE Il 
Polyurethane Foam Dielectric Data 
at 1000, 3000 and 8500 Mcps 
DENSITY -— ws 8500 Mcps 3000 Mcps 1000 Mcps 
( Ib / ft 5) FOAM ] ] . ff 7 oe | 
Tan 8 € Tan 8 € Tan 8 € 
ee 0.00065 1.040 | 0.00053 | 1.040 | 0.00038 1.040 
6.7 0.00162 11400 | 0.00159 | 1.100 | 0.00159 1.105 
13.6 0.0028 1.24 0.0029 1.24 0.0026 1.20 
| too} = oe | 
10,600 Mcps 3000 Mcps 1000 Mcps 
1 + - + : 7 
Tan 8 Tan 8 e Tan 8 n 
POLYETHYLENE | 
(ALATHON ) 0.0004 2.25 0.0003 2.25 (<0.0004 2:20 | 
POLY TETRAFLUOROETHYLENE 
(TEFLON) 0.00037 2.08 0.00015 2.1 <0.0002 2% 
POLYSTYRENE | 
(SHEET ROCK) 0.00043 2.54 0.00033 2.55 |<0.0007 2.56 | 
STYROFOAM 103.7 0.00015 1.03 0.0001 1.03 |<0.0002 1.03 
s| | 


SPE JOURNAL, February, 1959 














/ 
| / / 
| / ee 


Sooetk \ | | / Z ye 














Figure 3. Icosahedron Geometry (CW-396A Figure 4. Segmented Orange Peel—20° Dihedral Geometry 
CW-413). 
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Figure 7. Segmented Orange Peel — 12° Dihedral Geon Figure 8. Small Rhombicuboctahedron Geometry — Foam. 
etry (CW-413). 
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TABLE Ill 


Rigid Polyurethane Foam—Dielectric Data at 24,- 
000 Mcps (effect of specimen orientation with foam 
rise direction). 


24,000 Mcps 


DEN TY 
493 T 1 
wer E, €. Tan 8 | 
PARALLE PERPENDICULAR 
TO FOAM RISE TO FOAM RISE ” 
: : 4e . - — - * = 
E 4 F AVG FACE 4 FACE 2 AV 
+ : +r + : 4 
‘ r 4.48 4.479 4.48 
‘ 4.479 448° 448 1024 
‘ 2 ‘ . 4.479 4479 4479 
4 ) i256 4.478 4.474 1476 
‘ 4.439 4.443 4444 0048 
4457 44 
4.44 4 +4 4.443 
; 4,399 4.428 4414 
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Figure 9. Alignment and Weather Key 


Figure 10. Result of Tensile Pull-out Test. > 
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and cloth reinforcement at the 
integraliy mo!ded flanges with Plas- 
kon 941 polyester resin 

The CW 396 design reduced the 
hub size from 24 in. to 8 in. in the 
LL 50A design. It was the first rigid 
radome in production quantity and 
was installed at various Dew Line 
sites in the summer of 1956. The 
CW 396A, Fig. 3, replaced the mat 
construction with cloth construction 
and thereby reduced the flange 
depth down to 3 in. thereby per- 
mitting operational performance at 
both L and S band frequencies with 
negligible electrical effects upon the 
free space antenna pattern (see 
Table I). This type has been in- 
stalled in the Far East and has suc 
cessfully withstood average winds of 
150 to 160 mph with occasional gusts 
in excess of 200 mph during 30 min- 
ute pe riods 


The CW-413 2612-ft. equatorial 


diameter shell design consists of 55 
spherical panels (one spherical cap 
section) and 54 truncated gore o 
orange peel sections having a 2) 
dihedral angle, Fig. 4. The panels 
are 'x-in. isosceles trapezoidal se 


tions interconnected by butt joint 


at integrally molded approxim itely 
l-in. deep panel edge flanges. One 
initial radome has been fabricated 
oO autoclave molded inidirectional 
preimpregnated _ linearly aligne 


fibrous glass roving (Scotchply No 
1002) plied in the layup process to 
vield a crossply construction. Elec- 


trical tests at S band have been 


p rmed in addition to mechanical 
full scale tests 
150 mph winds 

The CW-412 metal spa fran 


150-ft equatorial 


The design is fo 
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TABLE IV 


Dielectric Data 





The iginal geometry lerived 


was the icosidodecahedron, Fig. 5, 


which is suitable for either but not 
both vertically or horizontally polar- 


ized antennas depending on the 
plane chosen for truncating the 
sphere The random geomet 


finally evolved which has minimum 
orientation with the antenna polar- 
ization is the trapezoidal hexaconta- 


hedron, Fig. 6. This design consists 


of 820 fibrous glass mat fire 
tardant polyeste esin laminat 
1 ingle Vvitn nteg ally moia 
flange Mat thickness is 0.065 it 
nd 3/16 ir at edges The total 
weight o pane Is eq ials 31,200 ib 
The 1200 structural membe 
aluminur 6061-T6 extrusions 
iximum 15-ft. length (13,941 ft 
total length). The members are box 
ction type beams 5! in. x 3 
l The esl l rporate 2400 
{pre bled vith bear - 
tory) alu 7079-T6 g S 
d 396 ila im 075-Tt 
iulclad ibs o 13! n te 
The nd geometr) S ‘ 
te 200 i oO tions | i 
Satistacto E ( il iT 
t UHF frequencies 
Increas x] Severe elect i D¢ 
rormance equliren ts pa t 
of boresight shif ind rate yf bore- 
signt sli t nave equl ed a cons 
tion wi nh would result i { - 
ous th hell design o stent 
ind I ent electri ) t 
thro ne t The ibricatic 
electri equiremeé ts o i ( 
geneo thin shell st tu 
posed « truct i nater! 


low loss tangent and dielect 


stand properties prohibit the gens 


empioy me nt of solid laminate al 
indwich materials, whereas th 


expandable plastics materials pe 


the construction o! large s < 
with the litimate eliminator 
yanel iscontinuity ‘ 





(Ib, 


DENSITY /POLYESTER 


\ 
: 8500 Mcps 3000 Mcps 1000 Mcps 
. POLY URETHANE | 
ft~) | RIGID | 
\ FOAM J} | Tan8 6 Tan 8 € Tan 8 € 

‘ 4 








2.8 0.00065 1040 0.00053) 1.040 0.00038) 1040 


67 0.00162 1.100 000159/1.100 |O. 00159 1105 


13.6 0.0028 1.24 00029 124 0.0026 |125 
+0015 
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84-50 HETRON 92 
VOLANA 
NEOPRENE ATE ak Mcps 
NY A FARR L 
v ¥ wm 
NEOPRENE - 2 PLY, 8 OZ/ YD" NYLON 386 3958 )58 407 069 409 
Mcps 3000 Mcps 1000 Mcps 
Tan 8 é Tan 8 é Tan 8 € 
POLYETHYLENE 
ALATHON } )3 25 |<00004 25 
c > 1 fA 
N ? 08 < Ooo 2 
P YSTYREN 
HEET T . 0 0432 54 ( 1033 255 <0O0007 2.56 
TYROFOAM 137 Oooo!I5 13 OOOO! 93 <00002 3 

















TABLE V 


Summary of Results 
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p 


T T 
nae MATERIALS WELD STRESS | AVERAGE 
PEC. | ' 4 AT FRACTURE | STRES: 
PANELS | WELD | (psi ) ( psi 


‘a HH | 3M* 47.3 


i> | HH | 3M* 104 

20 lH H 3M * | 424 | 

2b | HH | 3M* | 89 | ome 
30 H H 3M * | 95.5 

3> «| HH | 3M* | 99.9 

4c | HH | 3M® 98 

4b | f Pp ] 3M* ] 84 "* | 

5a HH | 3M # | 442 

5t N P | 3M # | 52*«* me 
6a H H 2M # 447u@* 

6b | p p | 3M# | 405 

? | H H ] Daw | 444 | 

b P F | Pasa! 85 ** 

Ss | H H | mae | 446 ] aae 
4 HH | Daal 444 | 

44 | P P | Pas! 64** 


HOOKER 426P(HETROFOAM $4), 144 pcf NOMINAL 
PITTSBURGH PLATE GLASS, SELECTROFOAM, 414 pcf NOMINAL 
NOPCO CHEMICAL CO., A-243-SS, 13 pcf NOMINAL 
MINNESOTA MINING & MG. CO., SCOTCHFOAM 

* 4-6 pcf NOMINAL 9-40 ACTUAL 

# 44-49 pcf NOMINAL 42-43 ACTUAL 
** 14 pcf NOMINAL 44-42.5 ACTUAL 
FRACTURE NOT AT WELD (NOT INCLUDED IN AVERAGES. ) 


3M*,# WELD MATERIAL AUTOMATICALLY DEPOSITED 


*# WELD MATERIAL BATCH DEPOSITED 
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HOOKER 126 (HE TROFOAM 10) 


4 t & 


4 15 200 5 500 350 4 a bs /ft 3 


TABLE VI — Microwave Dielectric Properties. Figure 11. Weight and Thickness vs. Density — 68 ft. Rad- 
ome (Hooker 126 Foam). 


ntly bonded to each lene polysty ene, polytet afluoro- tan delta resistance to 


on, poured or de- ethylene and Styrofoam are included formation under ambient 
polyester polyure- for comparison perature loading fir etardancy; 
mulation such that The requisite mechanical proper- and impact and erosion resistance 
will match ties of a radome structural foam to The LL. 50G design, Fig. 7, for a 

cast poly- be used per se as the load bearing 55-ft. equatorial diamete idome of 
polyure- member and not as the core con- structural polyester polyurethane 


1 
isosceles 


(from 2.5 to stituent of a sandwich panel con- loam consists of staggered 


tested to deter- struction include: necessary modu- trapezoidal sections of segmented 


and dielectric lus of elasticity and ultimate (o orange peel 12° dihedral geomet 
at 1000, 3000, yield) strength in compression, flex- The precast panels are 
24000 meps (Tables II and ire and tension; ageing resistance interconnected by mechanical fast- 


em- 


+] 


IV includes microwave inde: conditions of temperature, eners which are conn ! ) 
perties on glass cloth- relative humidity, weatheromete bedded metal anchor pl: . Fig 
and neoprene and salt spray accelerated tests, A tensile pull-out test is illus 
In addition di- minimum water absorption: good in Fig. 10 
or polyethy- nicrowave dielectric constant and The CW-491 68-ft 


Figure 12. Joint Weldment Test — Specimen 2A. Figure 13. Joint Weldment Test — Specimen 5A. 
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ameter foam design 
similar to that evolved for the 2614- 
ft. design i.e., 
cumscribed small rhombicubocta- 
hedron, Fig. 8. There are a total of 


276 panels of essentially equilateral 


geometry is 


it is based on a cir- 


triangles and_ spherical 
quadrilaterals. There are a total of 
9 different types of panels. The 


panel edges have machined semi- 


spherical 


elliptical grooves which on tempo- 
rary joining with mechanical straps 
form blind cavities into which foam 
is subsequently delivered for final 
radome erection by panel weldment 
with polyurethane foam. Therefore 
thin shell electrically 
radome_ results by the 


a uniform 
broadband 
foamed joint method. Fig. 11 illus- 
rates weight and thickness versus 
density relationship for a_ 68-ft 
polyurethane foam radome for criti- 
cal buckling failure criteria. The 
values of modulus of elasticity in 
compression and in flexure are based 
on publishe 1 Hooker Che mical Corp 
data for Hooker 126A (Hetrofoam 
10). 

The panel interweldment results 
from the adhesive bond of cured 
foam interfaces between adjoining 
precast panels. Various automatic 


metering, mixing and dispensing 


equipment was evaluated for the 
foam panel weldment techniqu 
study. The equipment was evaluated 


on the basis of ability to delive 


metered foa naterial formulation 


ge seam 


constituents within panel ed 


cavities inde field site erection 


conditions. Necessary fez 


accurate delive y, over a smal 


live ry re. below 5 lbs 
ged construction 


shipme nt and handling during « 


I 

tion | maintenance 
. , 

reliable op ition: and cost 


The 3-M Brand Formulator Model 
A and Turbulator Gun (consisting 


Figure 14. Joint Weldment Test—Specimen 1B. 
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of a metering unit modified to han- 
polyurethane rigid 
prefoam systems) was chosen. The 
mixing head is integral with the 
spray gun which is capable of de- 


dle polyeste: 


iivering both pour and spray ma- 
terial 

As part r the 
technique study, climatic conditions 


foam weldment 
of temperature, humidity, and wind 
velocity are simulated in an en- 
vironmental chamber in order to 


f 


determine the joint efficiency of 


5 


various foam formulations and also 
to determine the optimum climatic 


conditions for panel weldment 
Welded joints were made, using the 
3-M Unit and both Scotchfoam I 
und Pittsburgh Plate Glass 6002- 
6003 weldments for panel weldment 
testing 

For this st idy a total of 34 foam 
tensile pull-out panels were cast by 
the batch process They consisted of 
both one shot and/o 
systems of Hooker 126, Pittsburgh 
Plate Glass 6002-6003 and Nopco 
Lockfoam B-614SS polyester poly- 
urethane rigid foams of nominal 14 
lbs. / ft 
water, surfactant, catalyst and toly- 


pre poiymel 


density. The polyester resin 


lene diisocyar 


late or isocyanate rich 
prepolym«s formulation ingredients 
were mechanically persed by a 
Hobart Mix 
Va OUS 


consi , SUCI as closed box 


ations 


syrooves, and 
‘Idment 

in Fi es 12-16 a 

marized in Table V. The lov 

Scotchfoam I welds vielded strengths 


and 105 psi 


density 


tne 


Selectrofoam welds are 114, 114 and 
116 psi. The low and high density 
Scotchfoam I welds were respective- 
ly in the density ranges of 9-10 and 
12-13 lbs./ft.. The Selectrofoam 
welds were in the density range of 
11-12.5 lbs. /ft 

Table VI presents the microwave 
dielectric properties for a polyeste: 
polyurethane rigid foam of nominal 
12 to 16 lbs./ft.2 at frequencies of 
10 to 24000 mcps at elevated tem- 
peratures 

In conclusion increasingly large: 
antennas and the need for longe 
range and higher accuracy has re- 
sulted in the evolution of various 
rigid radome designs encompassing 
the relatively modest performance 
characteristics of aircraft early 
warning systems and the extreme 
precision needs of missile systems 

The Lincoln Laboratory radome 
design program has been presented 
Current re- 
search and development efforts are 
in the field of large 
frame radomes approximately 300 ft 


generally and briefly 
metal space 
diameter. Also, foam materials are 
being evaluated for system applica- 
tions which require large radomes 
and have stringent electrical per- 


formance requirements 


References 

1. Climatic Tests of a Rigid Radome 
for Ground Systems by J. A 
Vitale, J. M. Austin, S. L. Hensel, 
Jr.. Se.D.; Massachusetts Insti- 
tute ot Technology, Lincoln Labo- 
atory; Paper presented at Ohio 
State University—-WADC Radome 
Symposium, Vol. II, June 1955 

2. Materials Deve lopn ents and Fab 
ication Processes In Radome 


Fo USAF Ground Electronic 


(Continued on page 172) 


Figure 15. Joint Weldment Test—Specimen 8. 





FR. KA NCHEMJUNGA — 


(ims) VENTED REVERSE FLOW * 


HEATING CYLINDERS 
SUCCESS 1958 


NOW—trapped gas and air can be removed from the 
injection machine cylinder during the molding process! 
Imagine it! A devolatalizing heater for use right on 
your standard injection machine ! 

Just as the last barriers of the Himalayas fell to progress, 
so Injection Molders Supply Co. is proud to announce the 
first break-through in heating cylinder design since the 
injection process was first developed. 

For better parts and faster cycles--Order an IMS Vented 
Reverse Flow Replacement Heating Cylinder today! 


“Patent Pending 


(ims] INJECTION MOLDERS SUPPLY CO. 


3514 Lee Rd. Cleveland 20, Ohio 
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Question 
Are there any disadvantages in 
a long gate other than pressure 


loss? (D.P.J.) 





Louis Paggi, Consultant 
de Ne mours & Co Ine 


Answer 
The pressure loss 
occurs only during thi 
Not after the cavity 
disadvantages are 
(1) Inability to 
because ol 
the material 
(2) A long gate will 
of the material 
nore so than 
effect is simila: 
difference in the scattering 
a charge out of a long 
short barrel shotgur 


Local entrapment of 


Inswers to Your Molding Problems 


ertain types of su 
marks are mort prevalent 


long gates are used 
The magnitude of st 

: ing at the gate ; 
Question as compared » UT V1SC \ r ti , 
; vhen long 


Will you please explain the mean- pure solvent 
user 


ana 


are 
| 


ing of the term “relative viscosity” The apparatus used 
and how is it determined? relative viscosity consists of 
(K.B.B.) having a restriction through 

the fluid is allowed to flow I 

pull of gravity under controlled Question 

temperature conditions Similan I notice increased usage of the 

quantities of solvent wel word “mil” in reference to one- 
Answer solution of the plz é l 1 thousandth of an inch. Is a_ mil 

Relative viscosity may also bs tion. T exactly equal to 1/1000 inch? 

expressed as relative fluidity. The time required for the solution (Name withheld by request) 
viscosity of sugar dissolved in water, pass the restriction divided by 
for example, is greater than that of time required for the solvent 


water alone when measure pass the restriction is expresse A 

n ' | nsw 

Same temperature. When the term the relative nSwer 
! The 


4 ; > wo! ‘mil” is from the 
relative viscosity” is used, we in For examp J wo d ) oO é 
mille meaning one thousand. It 


refers to 1/1000 inch. The increased 


dicate that the viscosity of a given The measured quantity of solvent 


substance or solution of a substance will pass the restriction in 5 seconds 
is compared to or related to the The same quantity ol plastic solu- usage is because it i asier tO Say 
viscosity of another substance ! Lil 200 seconds to pass and to write = : 

When applied to plastics, it means restriction. The relative he Editor 
the viscosity of a known percentage 


P . 1: 1 , , 
ot a plastic aissolved 1n a soiven 





An old 1Cé mytl sests you lowe 


head the >| increasing the blood S ipply to ni tn ! ad I n ( rns 1 response 


point and thus stimulate thinking. Well, w an ie I aggi hi been engaged 
dispute the credence of this method, but we car g- I years, including six ye 
gest a more reliable means of eliminating doubts and it 1 years each in re 


concerning molding problems ice invi \ to send that 


Mold Cc | : next month’s column 
SNE diane ~ eohiainee question box, ne challe nges ITevery plastic S engineel 


find an easy solution to many of 
the Journal answers your inquiries witl yn- Mies U 


information on all molding questions 
nload your burdensome que 

cise explanations Pag Address him at Sales Service 

1icals Dept., E. I. du Pont de 


Years of experience enables spec ialists 
Wilmington 98, Delaware 


to disseminate their views and findings 











SPE JOURNAL, February, 1959 





Edited by R. D. Sackett 
Hartig Extruders 
Div., Midland-Ross Corp 


SPEAKING of EXTRUSION 


Extrusion Workshop 


Robert D 


Detroit SPE ANTEC in 
; Extrusion Group has 
to set up an Extrusion 

4 Sub-committee com- 

t Bostwick, Union 

Dr. James Carley, 
Magazine Frank 

Jack Paton, 
t Sackett, Chairman, 
Murray Under- 
and Earl Veaze y; 


n working with the 


Co p 


nal Committees on set- 
edures and curriculum 
SPE venture 
Workshop is 
it Lowell Technological 
Lowell, Mass.. on Ap il 


1959. Registration is limited 


scheduled 


ity will go to members of 
nd SPE local Sections 
assigned to only one 

ven company. At a 
meetings will be 

veral regional loca- 

hop is sponsored by the 
England Section. Thei: 
onsists of Maynard Axel- 
man, Maynard Plastics: 
Babbin, Simplex Wire 
Dougherty, Union Carbide 
Plastic George Kovach (ENE 
President), Foster Grant Co.: Al- 
berico Masciarelli, Rex Corp.; and 
McDonald, Guild Plastics. 
They are working on all of the final 


Donald 


George 


Joseph 


details for the meeting and members 
of New England 
received complete details con- 


Sections should 
have 
cerning this meeting by the time 
this is published. A $25 registration 


166 


Sackett 


tee 1S anticipated with the proceeds 
being given to Lowell Tech by the 
Eastern New England Section to 
furthe their educational activities 
in the field of plastics technology 
Of all the various ways of proc- 
essing plastics, extrusion has en- 
joyed the greatest development This 
has been not only from a_ pur 
growth standpoint, but from the 
actual de velopment of the theoreti- 
cal understanding of the process 
Many engineers responsible for the 
profitable operation of extrusion 
equipment have been unable to keep 
abreast of the 
developm«e nts due to the pressure ol 


latest technological 


problems 
This series of informal classroom 
lectures and discussions will be of 
interest to engineers who see the 
wealth of theoretical 


that is available today and want to 


information 


apply it to their present processing 
problems 
The workshop will outline the 


foundation of modern’ extrusion 
theory in the areas of fluid flow and 
heat transfer. The main emphasis 
will be placed on the practical ap- 
plication of this theoretical matter 
to extrusion technology. Courses 
will be aimed at the extrusion en- 
gineer with training in mathematics 
and physics. 

Included in the workshop will be 
12 hours of regular classroom studies 
over a two-day period with a 2- 
hour panel discussion during the 
evening of the first day. 

The Extrusion Workshop Commit- 
tee has selected what it feels to be 





Editor’s Note—This is my final 
column as editor of Speaking of 
Extrusion. My new responsibili- 
ties do not allow sufficient time 
to continue this activity. I want 
to take this opportunity to thank 
all of the many people who have 
contributed to the feature during 
the past year and without whom 
it could not exist. 

My appreciation also goes to 
Monsanto Chemical Co. (my 
former employer) for permitting 
me to expend the rather sizable 
amount of time required in main- 
taining this column since 1955 

The SPE has been fortunate in 
obtaining Bruce Maddock of 
Union Carbide Plastics Co. as the 
new editor of this column. He 
really needs no introduction to 
SPE Journal readers 











some of the best engineering talent 
available in the industry today as 


instructors. Each is well versed and 
has had a number of years of ex- 
perience in the field they will cover 
Outlined below are the details of 
the Workshop. 


Moderator: Robert D. Sackett, 


Hartig Extruders 


FIRST DAY 


9:00-11:00 A.M.—Fundamentals 
of Plastic Flow and Heat 
Transfer 
Instructor: Earl Veazey, Dow 
Chemical Co. 


Topics covered will be a 
of terminology, types of flow, meth- 
ods of measuring flow, rheological 
data and interpretation and applica- 
tion of data in flow equations. Un- 
der heat transfer Mr. Veazey will 
review heat terminology, transmis- 
sion methods in extrusion operation, 
and problems pertaining to heating 
and cooling of a plastic body 


review 


11:00-12:00 A.M. — Introduction 
to Extrusion and Theory 
Instructor — Dr. Ernest Bern- 
hardt, Du Pont 
This will include a very brief de- 
scription of the extrusion process 
and utilization of basic concepts of 
flow in extrusion. The theoretical 
flow and energy equations necessary 
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PRODEX 
EXTRUSION and 
COMPOUNDING 

SYSTEMS 








the last word in Plastics 
Extrusion Technology. 


+14 VENT FOR 


DEVOLATILIZING 
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CALLLLLULLLLLLLA OE ALLLLILLIIALL LALLA Edt D 


<i 


CONTROLLED 
PRESSURE 
EXTRUSION 




















Designed for easier, more 
automatic operation and 


for faster capital return. 


PRODEX CORPORATION pie *” 


50 PAGE 


FORDS, NEW JERSEY - Hillcrest 2-2800 
; : ILLUSTRAT 

Manufacturers of Process and Extrusion Machinery , sid 

IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12, Canado BULLETIN E-3 
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for the development of specific ex- 
truder flow equation will be dis- 
cussed. Throughout the lectures only 
the mechanisms of the derivations 
will be covered rather than actual 
derivations 


removed from 


1:30-2:30 P.M.—Extrusion Theory 


Instructor—Dr. James Carley, ing of the transition zone 


extruder. 


Modern Plastics Magazine 

Equations pertaining to the iso- 
thermal, adiabatic and solids con- 
veying section will be covered 
Included will be a movie of actual 
flow in the extruder 


Design for Plasticating 
Extruders 

Instructor — Dr. Ernest Bern- 
hardt, Du Pont 


This section will cover the design 
of the melt and solids section of the 


screw 


7:00-9:00 P.M.—Panel Discussion 
All instructors present. 


SECOND DAY 
9:00-9:30 A.M.—A Practical Dis- 
cussion of Flow in the Extruder 
Instructor—Bruce Maddock, 
Union Carbide Plastics 


Actual photographs of sections 
the screw will be 
shown to give a clearer understand- 


9:30-10:30 A.M.—Power 

Requirements 

Instructor—Bruce Maddock, 

Union Carbide Plastics 
2:30-4:30 P.M.—Application of The inter- relationship between 
heat energy and power requirements 
will be discussed with special em- 
phasis on the practical application 
of such information 


10:30-11:00 A.M.—Scale Up 
Instructor—Dr. James Carley, 
Modern Plastics Magazine 
Problems pertaining to scaling up 

extruder design will be discussed 


11:00-12:00 A.M.—Die Design 
Instructor—Dr. James Carley, 
Modern Plastics Magazine 
Discussed will be the theoretical 
aspects of die design emphasizing 
the practical application of this 
theory. 


of the 


1:30-3:00 P.M.—Extruder 
instrumentation and Take-Offs 
Instructor—Murray Under- 
wood, Monsanto Chemical Co. 
Desired extruder instrumentation 
and reasons why important will be 
discussed in detail. Also some of the 
engineering requirements of good 
take-off design will be covered 


3:00-4:30 P.M.—Machinery 

Instructor—Frank Nissel, 

Prodex Corp. 

This will be a discussion of im- 
portant mechanical features _ of 
present day single screw extruders, 
including drives, bearings, thermal 
systems and maintenance 


~x~ * * 





Errata— 


Editors Note—Corrections are made for pages 45 and 


16 of the January issue 


The small change of dynamic, tensile and compressive 
moduli with density as density increases from 14 to 
30 lb./ ft.“ in contrast to the large change in the static 
values may be attributed to one or both of the following 
factors: (1) the mechanism of loading on the sample, 
(2) temperature effects. 


Mechanism of Loading 


In static tests in tension, for example, both polymeric 
chains and cell structure orient along the direction of 
pull, thus increasing the stiffness and tensile strength 
in the process. In dynamic tests, since the pulling action 
is complete in a few milliseconds, there is no time for 
such orientation to take place. This is indicated to some 
*xtent by the nature of the break. Samples broken in 
static tests possess a rough contour at the cross section 
The cross section of the same material broken in 
dynamic tests is considerably smoother, almost con- 


choidal in appearance. 


Temperature Effects 


The time for fracture of the tensile specimen varied 
from 3 milliseconds for the 8 lb./ft.5 foam to 4 milli- 
seconds for the 30 lb./ft.* foam. During this rapid load 
application sufficient heat may have been generated to 
contribute to the low modulus of elasticity observed 
for the higher density foams. It is logical that this heat 
could be more readily dissipated into the air spaces 
of the low density foams so that this effect is not as 
noticeable in materials with densities below 14 lb./ft.* 


16S 


Properties of Foams and Laminates Under Shock Loading 


Structural Laminates 


Table 9 summarizes the test results obtained on 
structural laminates. Flexural and compressive tests 
were run on Paraplex 43, Hetron 92 and Epon 828 each 
made up into '%-in. laminates with each of two glass 
cloths, 181 and 184 (Volan finish). As you can see, 
flexural modulus was 10-20° lower in the dynamic 
range than in the static range. Compressive modulus 
and compressive strength were also generally lower in 
the dynamic range than in the static range, but by an 
amount that was somewhat greater and less consistent 
from material to material. Flexural strength, however, 
was greater in the dynamic range than in the static 
range for all materials except Hetron 92 with 184 glass 
cloth. These values appear to correlate with the ap- 
pearance of the broken specimen. Samples broken on 
the Plastechon showed more evidence of delamination 
than those broken on the Instron. Hetron 92 with 184 
glass cloth, on the other hand, showed a completely 
different type of fracture on the Plastechon. One ply 
separated from the body of the specimen during the 
test, and this may have resulted in the lower strength 
value. 

The large variation noted in comparative compressive 
properties is attributed to the small number of tests 
averaged. While five specimens were tested for each 
material, in some instances averages were based on 
less than five tests due to difficulties associated with 
testing technique. Refinements in technique are desir- 
able to prevent misalignment of the compression cage 
and to prevent slippage of the extensometer. 


x 2? F 
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Register a new high in 


SAVING 


Order GERING Reprocessed Thermoplastic Molding Compounds 





«Polyethylene «+ Vinyl « Styrene «+ Impact Styrene «+ Acetate 
* Nylon « Acrylic « Styrene Copolymer «+ Butyrate 
CUT COSTS WITHOUT SACRIFICING QUALITY! 
GET TOP QUALITY COMPOUNDS, UNIFORMLY BLENDED! 
MADE UNDER EXACTING QUALITY CONTROLS! 


GERING 


Moiding Compounds 


Gering Products, Inc., Kenilworth, N. J. 


Sales Offices: 5143 Diversey Ave., Chicago 39. lil + 115 Larchwood Rd. Mansfield, Ohio * 216 Wild Ave., Cuyahoga Falls, Ohio + 103 Holden St., Holden, Mass 
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Edited by Thomas A. Bissell 
SPE Executive Secretary 
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1959 SPE NATIONAL OFFICERS 


tion of 1959 SPE National Offi- 
was the highlight of the Na- 
tional Council meeting held January 
26th at Hotel Commodore in New 
York City 


to present these men to the member- 


It is a sincere pleasure 


ship in this article 

Frederick C. Sutro, Jr., Kansas 
City Section, our new National 
President is well known throughout 
SPE as charter member of both the 
New York and Kansas City Sections. 
Fred is Products Manager—Poly- 
ethylene, Plastics Division, Spencer 
Chemical Company. Mr. Sutro re- 


= 


The 1959 SPE National Officers, left to right: Frank W. Reynolds, Secretary; 
Jules W. Lindau, Ill, Second Vice President; Frederick C. Sutro, Jr., President; 
George W. Martin, First Vice President; Haiman S. Nathan, Treasurer. 


ceived a B.S. degree in Industrial 
Engineering from Yale University 
in 1943. After service in the U.S. Ai: 
Force during World War II, Fred 
was associated with Bakelite Com- 
pany and P.M. Industries, prior to 
joining Spencer Chemical Company 
in 1954. Fred is married and the 
father of two daughters. In SPE 
affairs, Sutro has served as National 
Membership Chairman and during 
1958 as National Vice-President. I 
consider the Society extremely for- 
tunate in having selected as Presi- 
dent a man of Fred Sutro’s capabili- 


ties and background. 

New By-Laws adopted on second 
reading during the meeting, provide 
for the election of two National 
Vice-Presidents in keeping with the 
rapid growth of our Society. First 
National Vice-President during 1959 
is George W. Martin of Western New 
England Section. George is President 
of Holyoke Plastics Co., Inc., Holy- 
oke, Mass., and has been an SPE 
member since 1947. Since that time 
George has served SPE in many 
capacities including Chairman, Con- 
stitution and By-Laws Committee, 
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PAG Administrator and _ during 
1958 as National Secretary. George 
is married and the father of four 
children. 

Jules W. Lindau, III, Southern 
Section is 1959 National Second 
Vice-President. Lindau was gradu- 
ated from Rensselaer Polytechnical 
Institute in mechanical engineering 
in 1931, and is President, Southern 
Plastics Company in Columbia, 
South Carolina. Jules is well known 
in SPE for his work as Chairman and 
Administrator of the National Edu- 
cation Committee. He was National 
Secretary in 1955, Vice-President in 
1956 and Treasurer during 1957. 
Jules is married and the faiher of 
four children. 

Our new 
Frank W. 


National Secretary is 
Reynolds who was in- 
strumental in forming our Bing- 
hamton, New York, Section in 
1957. Reynolds is prominent as Man- 
ager, Plastics Research Laboratory, 
International Business Machines 
Corporation, Endicott, New York. 
Married and the father of five chil- 


dren, Reynolds performed outstand- 
ing service to SPE as 1958 National 
Membership Chairman. 

H. S. Nathan, Buffalo Section 1959 
National Treasurer, was graduated 
from Cornell University with a B.S. 
degree in Chemical Engineering. He 
has been President of Atlas Plastics, 
Inc. in Buffalo since 1946 and is 
active in several charitable and com- 
munity organizations in that area 
Nathan has SPE ably in 
many capacities including the office 
of National Treasurer in 1955, Na- 
tional Vice-President in 1957 and 
Chairman of the 1958-1959 Finance 
Committee 

Council has elected a fine group 
of fellow officers to back Fred Sutro 
as National President. The team has 
been augmented by the addition of 
John Delmonte, Southern California 
Section, and Frank A. Martin, Akron 


members of 


served 


Section as appointed 
the National Executive Committee. 

The past year has seen solid prog- 
ress in building the foundation for 
the Society’s management in the 


pee e 


he 


THE PRESIDENT’S CUP 


to Wayne I. Pribble 


for Distinguished Service 


The second SPE President’s Cup 
was awarded at the 15th ANTEC 
to Wayne I. Pribble, who, more than 
any SPE member, is responsible for 
our revised Constitution and By- 
Laws. The presentation was made at 
the banquet by R. Kenneth Gossett, 
1958 National President 

The President's Cup is awarded 
by the Society to an SPE membe: 
National Executive 
who, in the 


(exclusive of 
Committee Members) 
opinion of the Executive Commit- 
tee, has performed the outstanding 
service to the Society during the 
past yeal The first President’s Cup 
was awarded to Frank A. Martin, 
1957 Chairman of SPE National 
Meetings Committee. 

Mi Pribble, Pribbl 
Plastic Products, Inc., has served for 
Councilman 

Section, and on 


president, 
many years as from 
Northern Indiana 
the Constitution and By-Laws Com- 
nittee. In 1957-1958 he was Chair- 
1959 


| ebruary 
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man, and in 1958-1959 was Co- 
Chairman. He also 
SPE Parliamentarian much of this 
time 

Three years ago, M 
gan the task of reviewing pas 


functioned as 


Pribble be- 


Council minutes to correlate previ- 
ous proposals. At the 15th ANTEC 
Constitution 


the revised Was at 


cepted by unanimous vote at the 
Annual Meeting of Members fo 
submission to the entire membership 
ballot. The revised By- 


adopted by unanimou 


for letter 
Laws were 
Council 
reading at its meeting on 
26, 1959 
A eport covering the 

changes was yrresented by 
W. Logozzo, Co-Chairman 
Constitution and By-Laws Comm 
tee, in the National Action feat 
Novemb«e 1958 


vote ol following second 


Janua 


Importalr 
Arthu 
SPE 


t 


on page 59 of the 


SPE Journal 


period of rapid growth which lies 
immediately ahead. Development of 
revised Constitution and By-Laws, 
expansion of National office staff and 
relocation of National Office in 
Stamford, Connecticut been 
accomplished. Future progress de- 
pends to a great extent on the 
activity of SPE members in the af- 
fairs of the Society. I hope that each 
will accept our responsibili- 


have 


of us, 
ties of membership by participating 
actively in the Society’s expanding 
technical program. Let’s support our 
new National Officers in making 
1959 the most outstanding year SPE 
has enjoyed! 


R. Kenneth Gossett, 
Past National President 
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NEW TOTAL” 
MEMBERSHIP 


Members in good standing plus 


applications in process. 














Ground 
Radomes 


(Continued from page 163) 


Equipment by S. C. Nilo; Rom« Figure 16. Joint Weldment Test—Specimen 6B. 
Air Development Center, ARDC 
USAF: Technical Note RADC- 
T'N-56-18, February 1956 
Rigid Radome Development by per presented at Ohio State Uni- 6. Survey of Radome Types and 
J. A. Vitale, D. G. Bagley, P versity Symposium; Proceedings Thei: Electrical Performance 
Da S L Hensel, P. G of the OSU-WADC Radome Characteristics by M. M. Han- 
Knowles, E. B. Murphy. Massa- Symposium, June 1957; WADC noosh, S. C. Nilo and A. Cohen; 
husetts Institute of Technology, Technical Report 57-314, Vol. I, Massachusetts Institute of Tech- 
Lincoln Laboratory; Paper pre- ASTIA Document No. A. D. 13- nology, Lincoln Laboratory; Pa- 
ented at Ohio State University 0930 per presented at the M. I. T., Lin- 
WADC Radome Symposium, Vol 5. Structural Foam Radomes, by A coln Laboratory Symposium on 
Il 1956 Cohen, P. Davis, S. C. Nilo and Rigid Radomes, September 1958 
A 150-Foot Metal Space-Frame J. F. Orabona; Massachusetts In- Proceedings of the Symposium on 
Radome, by A. Cohen, P. Davis, stitute of Technology, Lincoln Rigid Radomes 
S. C. Nilo and J. F. Orabona Laboratory; Paper presented at 
Ma sachusetts Institute of Tech- the OSU-WADC Radome Sym- 

sy, Lincoln Laboratory; Pa- posium: June 1958 *x* xx 





ANOTHER NEW IMPCO 


Special Purpose Injection Molding Machine for Containerlike Molding 


MODEL 


CA30-75 es 


30-50 gram capacity 

30 molding cycles per minute™ 
shut-off nozzle for pre-pressurized 
molding 

simplified mold construction 

built-in die and platen cooling ar- 
rangement 

separate injection and clamp hydrau- 
lic circuits 

shock mounted control panel 

photo electric recycling monitor 

75 ton clamp 


ae iie (BB IMPROVED MACHINERY INC. 
NASHUA - NEW HAMPSHIRE 


dependent on material and mold construction In Canada, Sherbrooke Machineries Limited, Sherbrooke, Quebec 
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TECHNICAL MEETINGS CALENDAR 


—— 16TH ANTEC ——— 


TECHNICAL CONFERENCE 
January 12-15, 1960, The Conrad 
Hilton Hotel, Chicago, Ill. Spon- 
sored by the Chicago Section. For 
more information, contact General 
Chairman Franklin L. Fine, Rohm 
& Haas Co., 5750 W. Jarvis Ave.., 
Chicago ol, Ill 


ANNUAI 


— WORKSHOP ——— 


ExTRUSION—April 1 and 2—Lowell 
Technological Institute, Lowell, 
Mass. Sponsored by the Eastern New 
England Section in cooperation with 
the Extrusion PAG. For more infor- 
mation, including complete pro- 
gram, see pages 166, 167 of this issue 
For further information contact 
Robert D. Sackett, 15 Western View 


Circle, East Longmeadow, Mass 


RETECS 


A DesicNner’s Look at REINFORCED 
PLASTICS FROM THE PLEASURE Boar, 
AIRCRAFT AND MISSILES INDUSTRIES 
Viewpornt—April 28, 1959, Adolphus 
Hotel, Dallas, Texas. Sponsored by 
the North Texas Section. For in- 
formation write to Chairman Wil- 
liam McConnell, Air Accessories, 
Inc., 1400 Henderson St., Ft. Worth, 


Texas 


PLASTICS IN THE METAL INDUSTRY 

May 7, 1959, Penn-Sheraton Hotel, 
Pittsburgh, Pa. Sponsored by the 
Pittsburgh Section. For information 
write to Chairman John Parks, Hy- 
draulic Press Mfg. Co., 512 Empire 


Bldg., Pittsburgh 22, Pa 


PLAsTIcsS IN ELECTRICAL INSULATION 
May 22, 1959, Fort Wayne, Ind 


Sponsored by the Northern Indian: 
Section 1! cooperation with the 
Plastics in Electrical Ins ilation PAG 


papers on en- 


Program includes 


capsulation, printed circuitry and 


fluidized bed coatings. For informa- 
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tion write to Chairman Walter A 
Gammel, Sr., RBM Controls Div 
Essex Wire Corp.., 


Logansport, Ind 


PLASTICS IN THE AUTOMOTIVE INDUS- 

June 19, 1959. Sponsored by 
the Detroit Section in cooperation 
with the Plastics in the Automotive 
Industry PAG. Fo: 
write to Chairman John Donalds, 
The Dow Chemical Co., 450 Fishe: 
Bldg., Detroit 2, Mich 


information 


VinyL Ptastics—October 7, 1959, 
Cleveland, Ohio. Sponsored by the 
Cleveland Section. For information 
write to William Messina, 414 Shaw- 
nee Place, Huron, Ohio 


Piastics FrinisHinc—Octobe1 16, 
1959, The Niagara Hotel, Niagara 
Falls, N. Y Sponsored by the Buf- 
falo Section in cooperation with the 
Plastics Finishing PAG. For infor- 
mation write to Chairman Gordon 
K_ Storin, 3 Forest Rd., 
feights, Lewiston, N. Y 


Lewiston 


PLASTICS IN THE SHOE INDUSTRY 
November, 1959, St. Louis, Mo 
Sponsored by the St. Louis Section 
For information write to Robert S 
McDorman, Molding Co 
4211 N. Broadway, St. Louis, Mo 


Plastics 


PLAsTics IN PackaGiInc—Novembe: 
19, 1959, San Francisco, Calif. Spon- 
Golden Gate Section 
For information write to Chairmar 
Biil Dodges, Hodges Chemical Corp 


1801 Spring St., P.O. 190, Redwood 
City, Calif 


sored by the 


STABILITY OF PLastics—Decembe 
1959. Washingtor D. C. Sponsors 
by the Baltimore-Washington Sex 
tion Fo: nrorm tion write 
George Flanagan 1112 19th St 
N.W., Washington 6, D. C 


— SECTION MEETINGS — 


PirtsBuRGH—February 19, 1959, 
Sherwyn Hotel, Pittsburgh, Pa. W. C 
Wall and Howard H. Irvin will speak 
on “Mechanical Applications of Plas- 


tics 


CENTRAL INDIANA—February 24, 1959, 
Warren Hotel, Indianapolis, Indiana 
A panel will discuss “Epoxies.” 


NORTHWESTERN PENNSYLVANIA—Feb- 
ruary 26, 1959, Eagles Club, Erie, 
Pa. A movie and talk will be pre- 
sented on labor-management con- 
flicts in a plastics plant 


WesTeRN New EnNcitanp—March 4, 
1959, Bradley Field, Windsor Locks, 
Conn. A panel will discuss “The 
Needs of Our Customers in New 
England.” 


Cuicaco—March 9, 1959, Western 
Society of Engineers Building, Chi- 
cago, Ill. Topic of a talk to be given 
by Dr. James Carley will be “Rela- 
tionship of Extrusion to Injection 


Molding.” 


BALTIMORE-WASHINGTON—March 10, 
1959, Rolling Inn, Baltimore, Md 
L. Stouffer, will give a talk on 


“Plastics in Packaging.” 


PIONEER VALLEY—March 12, 1959 
Wachusett Country Club, West Boy 
lan, Mass. William Olson will direct 
col- 


a panel discussion on mate rial 


oring 


CLEVELAND—March 16, 1959, Cleve- 
land Engineering Society, Cleve 
land, Ohio. A field trip to Molded 
Fiberglass Co. in Ashtabula, Ohio 


is planned for this meeting 


New Gov- 


T7ornK—March 18, 1959 
ernor Clinton Hotel, New York City 


Pigments fo: 


A discussion on Vinyl 
Compounds’ wil > PIV l . t H 


Zabel and L. R 








the SPE New Section Development 
Committee, who reviewed plans fo: 
rorming a local Section; R. K. Gos- 
sett, 1958 SPE President, who dis- 
cussed the objectives of the Society, 
and Don Eells, sales manager of Du 
Pont, who discussed the growth of 
the plastics industry. 








Western New England Announcement was made of M: Rochester 


Mazur’s recent election as National 


Councilman Flammability Tests 





Polystyrene Night Peter T. Schurman 


Tulsa-Bartlesville SPE National Treasurer was a 
guest at the November meeting. He 
C. Judd Hold, Js discussed the SPE Journal, the rapid 


growth in membership, and the 


Polystyrene” was the theme of Organization Meeting services which are performed by 









the January 7th dinner meeting held the National Office 

at the Bradley Field Terrace Room Technical speaker for the evening 
in Windsor Locks, Conn Ron Marsh was Leroy Chellis of the IBM Plas- 
Raymond A. Mazur, American tics Laboratory who discussed the 
Cyanamid, and Past President of A group of 75 plastics engineers flammability of plastics. He pointed 
this Section, was Technical Chair- from Tulsa and Bartlesville met De- out that this was an area much 
mal cember 2 in Bartlesville to organize neglected by material suppliers and 
Edward W. Veazey and Paul C a new Section of SPE. Officers of fabricators. He discussed the dif- 
Woodland, both of Dow Chemical the Steering Committee are J. N ferent criteria of flammability and 
Co., jointly discussed “Polystyrent Scott, Chairman; Roger McGlamery, the confusion of terms which has 
in Lighting Vice Chairman; Ron Marsh, Secre- arisen regarding this subject. Mn 
Arthu W. Logazzo of Nutmeg tary; and Bill Barrett, Treasure: Chellis also reviewed several of the 
Chrome Corp., also a Past President Bob Martinovich was in charge of tests available for measuring flam- 
the Section, spoke on “Mold arrangements for the first meeting mability, and then explained the 
Polishing ind showed an 18-min- Speakers during the panel discus- IBM test which utilizes a_ high- 

ite film on the subject sion were Ross Dean, Chairman of frequency electrical arc. 

’ w ' * " ~ ‘ i 
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TULSA-BARTLESVILLE—Officers and speakers at the organi- Chairman, SPE New Section Development Committee; Bob 
zation meeting of the new Tulsa-Bartlesville Section of SPE Martinovich, Arrangements Chairman; Roger McGlamery, 
are, left to right: J.N. Scott, Chairman; R.K. Gossett, 1958 Vice Chairman; Ron Marsh, Secretary; and Don Eells, guest 
SPE National President; Bill Barrett, Treasurer; Ross Dean, speaker. 
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Connecticut 





Polypropylene 


Properties 
K. G. Clarke 


An instructive and interesting dis- 
cussion was given by Joseph J 
Coughlan, technical sales represen- 
tative from Hercules Powder Co., at 
the January meeting held at th 
Hotel Barnum in Bridgeport. 

Slides and samples were used to 
illustrate the numerous comparisons 
between Hercules’ new polypropy- 
lene resin Pro-fax as against the 
physical and mechanical properties 
of nylon which are now so well 
established. 

Case histories in housewares, au- 
tomotive, industrial and laboratory 
equipment further emphasized the 
broad capabilities of this material 

Early 


soft and tacky because the atoms of 


propylene polymers were 


the long chain molecules were ar- 
catalysts 


orderly 


ranged at random. New 


have made possible the 
(isotactic) arrangement of the atoms 
in the polymer molecule thus pro- 
ducing the remarkable combination 
of high rigidity, low density, high 
tensile strength and melting point 
available in Pro-fax 

Early problems concerning oxida- 
tion, low brittleness, 


light stability and sensitivity to cer- 


temperature 
tain metals of polypropylene are 
being overcome by unique composi- 
tions designed solely to eliminate 
these problems 

This new hydrocarbon polymer is 
bright 


world of thermoplastics 


promised a future in the 


New York 


Radomes 


Charles C. Orr 


Airborne, semimonocoque and 
ground type radomes were discussed 
at the November meeting of the 
New York Section’s REPPAG which 
met at Fairchild Engine Div., Deer 
Park, L.I. John Meirs, Grumman 
Aircraft Engineering Corp., moder- 
ated the program. Nearly 75 mem- 
bers attended 

Following dinner, J. Fitzgerald, 
Brunswick Balke Collender Co., 
spoke on airborne radomes. He 
traced their development from the 
-ather crude original models to the 
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highly sophisticated filament wound 
types that his company currently 
is making for aircraft and missile 
use. 

The concept of 
radomes was explained by Richard 
Mark, Balsa Ecuador Lumber Corp., 
whose company is engaged in the 
development of this type structure 
It partakes of both space-frame and 


semimonocoque 


stressed-skin principles, but does 
not fall completely into either cate- 
gory. The panels are to be made of 
glass mat reinforced polyester with 
a balsa wood core. 


Ground 
S. C. Nilo, Lincoln Laboratory, who 


radomes were covered by 


reviewed the several structures cur- 
rently in use with respect to their 
panel geometry and materials of 
construction. Ground radomes range 
in size from 18’ to 155’ in equatorial 
diameter. Since the larger units are 
made of composite, jointed panels, 
considerable energy losses are ex- 
perienced through scattering, reflec- 
tion and refraction. Among the panel 
were: seg- 

segmented 


geometries described 
mented orange 
orange peel staggered from tier to 
tier: and triangula: 
from icosahedron, icosidodecahedron 
hexacontahedron 


peel: 
forms derived 


and __ trapezoidal 


shapes. 
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In addition to 
Resin and PV¢ 


and general purpose ) 


furnishing 
( ompounds (both | L-approved 





the finest PVE 


wary offers unmatched 


technical assistance in helping YOU meet your 
own specific processing requirements. Our tech- 


nicians. and sales-service staff are thoroughly 


experienced and = our 


Our continuous 


program of 


facilities are excellent. 


research and 


development may save you money. Consult Cary 


first when you are modifying existing products 





or developing anew line. 

Remember—for Top Quality 
PVC Resins and Compounds— 
Cary is second to none. 


CARY CHEMICALS INC. 
Mail address: PO Box 1128, New Brunswick, N.J 


Piants at East Brunswick and Flemington, N.J. 


VINYL RESINS * VINYL COPOLYMERS * VINYL COMPOUNDS 
SPECIALTY WAXES * HIGH MELTING POINT SYNTHETIC WAXES 
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Southern California RETEC Speakers 


Among the speakers at the Regional Technical Conference 
on Plastics Trends in Building and Construction, held in 
Los Angeles November 13, were left to right: E. Balogh, 
Thomas A. Bissell (SPE Executive Secretary), Frank X 


Newark 


Elect New Officers 
David L. Sahud 


The January meeting was held at 
he Military Park Hotel. Newly 
cted President Allen Serle intro- 
luced the new Officers, Directors 
d Committee Chairman to _ the 
linner gathering and after-dinner 
Listed are the new Section lead- 
‘ who can be contacted at Newark 
Section office, 60 Park Pl., Newark 
2 New Jersey 
OFFICERS President Allen 
Vice-President Albert 
paak; Secretary-Treasurer Wil- 
3 Bradbury; Director-at- 
ge—Ernest J. Csaszar; National 
Donald W. Biklen 
DIRECTORS: Norman H. Bragar, 
D.V Blatter, Harrison N. Van 
Duyne, Frank Lombard, Victor Q 
Merrill James P 
Robert Bostwick 
COMMITTEE CHAIRMEN: Ex- 
John P. Lom- 
Seymour S. Bod- 
Pladek; Mem- 


Fogarty, and 


ecutive Advisory 


bardi Program 


nel House Oscal! 


bership Victo1 Q Merrill; Creden- 
tials—Robert Bostwick: Education 
Jerome S. Schual Jr.; Library—Ben 
Walker “What's New” Edito 
Robert B. Carter; Job Listings 
Raymond S. Mistretta; Publicity & 
SPE Reporter David L Sahud; 
Technical Societies Council Repre- 
Lee Van Denburgh; Pro- 
Vincent Suss- 
man; June Outing—Harrison N. Van 
Duyne and William E. Decker. 
After the meeting, two talks were 
given. Fred Ducca of Union Carbide 
Plastics Co. discussed “Faster Cycles 
With Hotter Electronic Preheat.” 
Following, Neil Henry of Reed 
Prentice Div., Package Machinery 
Co., spoke on the Reed Jetflo—the 
first American made extruder-injec- 


sentative 


fessional Activities 


tion molding machine 


Ontario 





Injection Molding 
of Polyethlene 


Harry E. Watson 


Some 
molding of polyethylene in Europe 
were presented at the Novembe: 


aspects of the injection 


Ambrose, Vivian Rapp, D.R. Gray, L.J. Breidenbach, Paul 
Hunter, J.H. Layman, T.R. Von Toerne, Arthur N. Heath, 
Edwin A. Edberg, R. Kenneth Gossett (SPE National Pres- 
ident, 1958), and Walter H. Kadlec. 


meeting of the Ontario Section 
Speaker was G. J. Gilvert, LCL, 
Welwyn Garden City, England, who 
is presently working for a year at 
the C-I-L laboratory in New To- 
ronto on an exchange basis. M: 
Gilvert said injection molding con- 
sumed 30% of the polyethylene pro- 
duction in 1957 compared to 11% 
in the United States and Canada 


North Texas 





Materials Selection 
David A. Daniels 


f 


The proper selection of plastics 
materials fo 
was the basis for a talk by John 
Kent, technical service representa- 
tive with Monsanto Chemical Co., 
Plastics Div., at the November meet- 
ing. Mr. Kent pointed out that a 
price-performance ratio should be 
established in the selection of a 
plastic material. He cautioned en- 


various applications 


gineers about jumping into selection 
of a material without first deter- 
mining what they want the material 
to do in performance, bearing in 
mind the cost of production 
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Toledo 





Reinforced Plastics 
R.E. Dunham 


At the November meeting, R. K 
Crossett, 1958 SPE National Presi- 
dent, outlined new programs being 
developed to increase the 
tae Society 


scope ol 
Technical speaker Was 
Norman Bonson of the Rand De- 
velopment Corp . Who described and 
demonstrated the Rand fiber-resin 
depositor. This machine is used in 
the manufacture of molded glass 
fiber articles by a spray technique 
ather than the hand lay-up method 
The depositor sprays simultaneously 
accele rated resin, catalyzed esin 
and chopped glass fibers on the mold 
surface. This resin-fiber mixture is 
then worked into the contours of 
the mold by hand. Each coat is al- 
lowed to cure 


before succeeding 


layers are applied The spray meth- 


od is being used successfully in the 
b vats, 


ows, contour chairs and caskets. It 


manufacture of wheelbar- 


does not lend itself to the manufac- 


ture of small articles, nor is it ex- 


pected to displace completely the 


hand lay-up technique of molding 


glass fiber articles 


The December meeting was de- 
voted to reinforced plastics for sail- 
boats and power boats. The theme of 
the meeting was to develop compari- 


sons with regard to the material re- 


quirements for the two types of craft 
Edward H. Cusworth, general sales 
manager of Crosby Aeromarine Co., 
presented the picture fo 
boats In 


the many 


powe! 
addition to emphasizing 
advantages of glass fiber 

boats, M Cusworth 


showed a color movie depicting the 


einforced 


manufacture and performance char- 


acteristics of powe boats made from 


this material. Ray Greene, president 


of Ray Greene Associates, pointed 
out the success he has had with 
einforced tics for sailboats along 
with an interesting presentation o1 
einforced ti boats. He 


showed colored movies of the pe 


formance of plastics sailboats and 
air boats, and mentioned that the 
all boats nave bee very success!iul 
n escut operations all ove the 
world 

In the recent election of officers 


for 1959, the Toledo Section elected 
Jim Hyland, President: Bob De- 
Brock, Vice President: Ed Romay 
Secretary: and Pete Swartzbaugh, 
Treasure New Directors elected 
Rosenberger, Bob De- 
Brock and Ed Romay 


Cleveland 


Sequential Impact 
Molding 


R. L. Huber 

The 59th program of the Cleveland 
Section wa held on January 19, 
1959. G. D. Gilmore, vice president 
in charge of engineering and J 
Decker, 
manager of Bopp-Decke1 
Inc., Clawson, Mich., 


new molding method 


vice president and general 
Plastics, 


presented a 


Pinpoint gating is the 


rorerunne!l 


of sequential impact molding and is 
a preliminary method of withholding 
material until given pressure 


reached then allowing flow into 


avity Rated capacity ol the na- 
chine is claimed rather than 50‘, of 
capacity as achieved by conventional 
nulti-cavity systems. Smaller gates 
inners and sprues are therefore 
permitted but more accurate tooling 
is necessary in this system. Internal- 
ly heated nozzles and sprue bushings 
in effect eliminat 
Time 


volume control is a simplified expla- 


sprues them- 
selves control rather than 
nation of this system’s function. This 
new system is one worthy of care- 


ful investigation 











1 Granulates 
and leads 

in one 
continuous 
operation. 


2 Reduces 
handling and 
labor costs. 


3 Returns 
material te 
machine 
hopper while 
hot and dry. 


4 Compact, 
self con- 
tained, 

uses no com- 
pressed air. 


5 No material 
clogging. 

6 Uniform 
granulations. 
7 “Shearing” 
action—no 
fluffing of 
materials. 

8 All steel. 


9 Easy te 
clean. 


Write teday 
for complete 
information 
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NEW “SHEARWAY” 
PLASTICS GRANULATOR 


and Combination 


AUTOMATIC JET LOADER 


especially designed 
for nylon and other 
hygroscopic materials 


ALSO AVAILABLE as “alongside 
press” GRANULATOR with BIN and 
CASTERS without loading feature. 





McCOSH, Inc. 


18208 W. McNichols ¢ Detroit 19, Michigan * KEnwood 11-8877 





James E. Simpson, head of Ferro Corp., Plastic Col 
was one of four Ferro employees honored 
ing contributions to the company’s prog- 
1958. Mr. Simpson, shown here receiving 
ym Ferro’s board chairman, Robert A 
x his achievements in the develop- 


the plastics industry 


James E. Simpson (left) receives award from Robert A 
Weaver, board chairman of Ferro Corp 


William P. Gideon, II], has been appointed head of th 


{ 


1ewly-formed plastics sales development group fo! 


i 


mical Products, Inc., Kingsport, Tenn. He 

work of the Tenite development 

needs of the industry Mi Gideon 

ie Tenite plastics sales office 

a graduate of the University of Ten- 

B.S. in Chemical Engineering. He is 
the Kansas City Section of SPE 


Walter R. Kosy recently joined Marbon Chemical as 
technical service representative for Detroit and East- 
Michigan. Prior to joining Marbon, Mr. Kosy was 
sales engineer for General Industries Co., where he 
had been employed since 1955. He also spent five years 
ith Chrysler Corp. as a project engineer on rubbe 
ind plastics, and eight years with Lyon, Inc., working 
on plastics and other materials. An affiliate of the 
Detroit Section, he is a graduate of Wayne University 


Howard M. Gadberry, Kansas City Section, has been 
named assistant manager of the Chemistry and Chemi- 
cal Engineering Div., Midwest Research Institute. Mr. 
Gadberry, a graduate of the University of Kansas, was 
with Phillips Petroleum Co. for three years before 
joining the Institute in 1946. He has been section head 
since 1954, directing and administering programs in 
product develoment and special research problems 


Mortimer H. Nickerson has joined Arthur D. Little, 
Inc., as a staff associate in the Research and Develop- 
ment Div. For the past 15 years he was chief chemist 
for DeBell and Richardson, Inc. An affiliate of the 
Western New England Section of SPE, Dr. Nickerson 
received his Ph.D. in organic chemistry from the 
Massachusetts Institute of Technology in 1940 


John T. Milon has been transferred to the Los Angeles 
branch office of Allied Chemical Corp. Since 1955 he 
has served with the National Aniline Sales Office in 
Chicago. He is a member of the American Chemical 
Society and SPE’s Chicago Section 


Nathan S. Beekley, Jr., former senior chemical engi- 
neer in the development department of Goodyear's 
Chemical Div., has been appointed special representa- 
tive in the division’s New York district. He graduated 
from Tri-State College, Angola, Ind., with a degree in 
chemical engineering, and joined Goodyear in 1955 
with extensive experience as a chemist and chemical 
engineer in various phases of the rubber and plastics 
industries. He is a member of the American Chemical 
Society, Akron Rubber Group and the Cleveland- 
Akron Section of SPE 


Beekley, Jr. G.E. Pickering 


George E. Pickering is co-founder and general man- 
ager of the newly-established firm Air-Formed Prod- 
ucts Corp., Nashua, N.H., which will specialize in the 
design, manufacture and sale of equipment services to 
the blow molding industry. A member of the Pioneer 
Valley Section, Mr. Pickering was formerly associated 
with Plax Corp., Foster Grant Co., Northern Industrial 
Chemical Co., and the Naval Ordnance Plastics Lab- 
oratory 
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Oscar Niemi has joined Marbon Chemical as a tech- 
nical service engineer. He was previously employed 
for 17 years by Santay Corp., where for the past 10 
years he was general superintendent in charge of the 
injection molding department. In his new position, 
Mr. Niemi will assist customers in working out their 
injection molding problems. He is a member of the 
Chicago Section 


D.C. Hawk 


David Cc. Hawk nas been appointed manage I 
cal service for Cary Chemicals, Inc. He was f 
chief chemist with The Ansionia Wire and Cable 
A graduate of Earlham College, Mr. Hawk has 
associated with Belden Mfg. Co., B.F. Goodrich C 
cal Co. and Cornish-Blackinton Co. He is a m 
ol the Southeast New England Section of SPE 


J. G. Fuller G.J. Godfrey 


George J. Godfrey has been appointed technical directo 


of the Reed Plastics Corp., Worcester, Mass. Mr. God- 
frey is a graduate in chemistry of the University of 
Michigan, 1941. Most recently, he was associated wi 
Koppers Co. as manager of the Chemical Division Color 
Section. Other previous positions were with Celanese 
Corp. of America and the U.S. Army Chemical War- 
fare Service. Mr. Godfrey is affiliated with the Pitts- 
gh Section of SPE 


i+ 


a 


Jack G. Fuller, President of the Southern California 
Section of SPE, has been appointed sales manager fo1 
Chemtrol in Lynwood, Calif. For the last ten years 
Mr. Fuller was associated with Hercules Powder Co 
where he was senior technical sales representative with 


the Los Angeles office 
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PRODUCT-DESIGN BRIEFS 
FROM DUREZ ~w 


Canopy for 
gas stations 


retards fire 


Light-diffusing canopy filters out heat rays in summer, 
gives bad-weather protection to gas station customers in 
winter. It's made with Hetron™ self-extinguishing polyester 
resin—does not support combustion. For other ideas on 
applying Hetron, and names of fabricators making | |l 
listed panels and custom-molded shapes, write for design 


ers’ data file 


Phenolic 
cuts cost of 


switch parts 


Stacked plates for this multiple-switch assembly contain 
187 holes apiece for floating contacts. Use of a fast-curing 
Durez molding compound with excellent dimensional sta 
bility permits molding-in holes rather than drilling, elimi- 
nates risk of warpage, reduces cost. You can meet design 
requirements on a wider front with Durez GP phenolics 


{sk us for data on these versatile materials. 


Thin fins 
no problem 


cast in shell 


Design job: Put as many thin heat-dissipating fins as pos 
sible on aluminum-alloy gearbox cover. Solution: Shell 
molded castings. They eliminate hot tearing of fins, give 
better uniformity, allow two more fins than possible with 
sand castings. Want to know more about cost-cutting cast- 
ines made with Durez foundry resins? Write for 36-page 


Dure Zz Guide 10 Shell Molding ‘ 


PLASTICS DIVISIOn 
HOOKER CHEMICAL CORPORATION 
1102 Walck Road, North Tonawanda, N. Y. 








Now...less cost, less delay 
in making plastic-forming 
molds, zinc and aluminum 


Gs die-casting dies... with 


as 


— caves and Cores 


YY WW) 
without master hobs 


Manco’s new process precision-casts di- 
ly from original patterns in almost 
istable material eliminating costly 
nking shopwork 
Manco gives you economical choice of 
the right material for every job... ACCU- 
CAST in steel or TRU-CAST in beryllium 
copper with faithful detail, dimen- 


ional accuracy, impact strength, and long 


trouble-free service life. 


THE ASKING expert 


techn il i im vice. For your 
ACCU-CAST free py « he new ‘Accu-C€ 
folder—write, wire, or phone today 


pomp PRODUCTS, Inc. 


naefer Road. Me 


ist 


ndale. Mich 














Ralph M. Knight has been named manager of Polyolefin 
Planning & Applications for U.S. Industrial Chemicals 
Co., Div. of National Distillers & Chemical Corp., it 
was announced by Dr. Robert E. Hulse, Executive vice 
president of National Distillers & general manager of 
the U.S.I. Division. In this new position, Mr. Knight 
will be responsible for long-range planning and co- 
ordination of U.S.I.’s polymer development program 
and will also direct the company’s Polymer Service 
Laboratories in Tuscola, Ill. Mr. Knight is a membe1 
of the American Institute of Chemical Engineers, SPE 
rom the N. Y. Section, the SPI and Tau Beta Pi 


Herbert D. Oliver, Jr.. was named sales representat 

in charge of the Kansas City, Mo., sales office of 
plastics division, Eastman Chemical Products, Inc 
was announced by D. C. Williams, vice president of 
Eastman Kodak Co. subsidiary. Mr. Oliver was previ- 
yusly attached to the company’s Cleveland, Ohio offics 
He holds a B. S. in chemistry from Virginia bili tary 
Institute, 1941 and is a member of SPE, Cleveland- 
Akron Section 


G. M. Taylor of Hercules Powder Co., Wilmingt 

was appointed to head up the sales of the new 

nated polyether plastics, Penton. Mr. Taylor ioined 
Hercules in 1951 as a chemist at their Research Center 
in Wilmington and is now being transferred from the 
Detroit district to his new position Delaware 

Other assignments which were also announced 
Frank K. Shankweiler, director of sales for Her 
include Daniel G. Welsh, plastic 
Wilmington area: Paul Metzger, plastic negate eoncaghe 
in the Los Angeles area. All appointees are members of 


SPE 


representative in the 











OBITTU 


ARY 








Grayson W. Wilcox of New Canaan, Conn., died sud- 
lenly on November 27. Mr. Wilcox was a sales rep- 
resentative for the Durez Plastics Div., Hooker Chemi- 
al Corp. A mechanical engineer and graduate of 
Worcester Polytechnic Institute, he had been on the 
Durez sales staff since 1937 He was the 
the Wilcox vent plug, a valve used for automatic vent- 


inventor Ol 


ing of gases from certain plastic molds. He was a 
member of SPI and the Connecticut Section of SPE 


Dr. John J. Chapman, died in Baltimore, Md. on April 
29, 1958. He was director of the Dielectrics Laboratory 
at Johns Hopkins University in Baltimore, Md. Prior to 
this he was employed by General Electric Co. and was 
a member of AIRE. Dr. Chapman 
of SPE’s National Education Committee and authored 
a list of texts on plastics engineering which appeared in 
the SPE Journal 


was also a member 


Jerome L. Miller, 38 of Great Neck, N. Y., died Dec 
21, 1958 of a heart atack. Born in Brooklyn, N.Y., he 
was secretary and asistant treasurer of Ideal Toy Corp. 
of Hollis, N.Y. Mr. Miller was an SPE member from the 
N. Y. Section 


1SO 


Dr. Lee B. Storms, research and technical director of 
Red Spot Paint and Varnish Co., Inc., died suddenly 
on December 15, 1958. He had been associated with 
Red Spot since 1936. He attended Evansville College 
and the University of Vermont before going to Indiana 
University where he received | his bachelor’s degree in 
1936. He also earned his master’s and doctor's degrees 
from Indiana. From 1943 to 1946 he served in the Navy. 
He was a member of the Tri-State Section of SPE. 
American Chemical Society, treasurer of the Society 
of Vacuum Coaters and a director of the Evansville 
Association for the Blind 


Herbert A. Preiss, died Dec. 23, 1958 at the age of 46 as 
the result of an automobile accident. Until his death, 
Mr. Preiss was president of Plastics Materials Corp. of 
Hicksville, L. I., which he founded in 1952 

Starting in plastics in 1932 —s the John W. Masury 
& Sons, he later joined Bakelite Corp. in Bound Brook. 
After associating with A. Bamberger Corp., he engaged 
with Anton Bamberger to organize American Molding 
Powder & Chemical Corp. 

An SPE member of the N.Y. Section, he resided in 
Stony Brook, L. I., where has was active in community 
affairs. Surviving are his wife, three children and his 
parents. 


SPE JOURNAL, February, 1959 








Two Technical Reports 
on Polymeric Materials 


Two reports of Air Force-spon- 
sored research on polymeric ma- = 


terials, one dealing with the effects y 

of space charges on mechanical and ne h t t t b tt R j f d P| t 

adhesive properties and the other a S or cu 0 C er ein orce dS ICS 

with polymerization characteristics G K REA 

of experimental monomeric com- RESIN-TREATED CLAYS 

pounds, have just been released fo1 

industry use. 

Effects of Space Charge in Poly- 

meric Materials on Mechanical and 

Adhesive Properties. S. M. Skinner, TYPICAL PHYSICAL PROPERTIES 

E. L. Kern, and M. K. Park, Case 

Institute of Technology for Wright 

Air sig yg Center, U. S. Ai | im Polyester Resin 4000 cp 4000 cp 4500 cp 
ree. Jal Joe ‘ pages rde! | y, 

on iat hes OFS US — | ee aw sto pce pin 

’ t Brightness (G.E. Meter) 9, of MgO | 85.0-86.5 | 83.0-84.5 80.2-83.6 
ment of Commerce, Washintgon 25 








Resin Viscosity * 40%, filler 


t 0 29, Screen Residue (325 mesh, max.) 0.02% 0.10% 0.15% 
D r c » $2.79.) Moisture (Maximum) 1.0% 1.0% 1.0% 
The purpose of this research was Refractive tadex 1.56 1.56 1.56 
to examine the effects which may be Specific Gravity 2.58 2.58 2.58 
anticipated or measured, which re- Average Particle Size (Microns) | 0.77 1.5 4.5 
sult from the presence of space 














charge in polymeric materials 
Stress was given to those areas in a 


which es ape peeve ‘es. Write today for free samples and Technical Data Report TSBT-84. Consult 
a oductive. One andi conclusion \ our Sales Service Division for assistance on how to improve your plastics 
was that space charge exists in \ formulations with GK's new REA series of RESIN-TREATED CLAYS 
polymeric materials in the vicinity \ ; 

of interfaces with chemically dif- } FORGIA KAOLIN COMPAN 33 Parker Road 
ferent materials. Among other re- \ G Elizabeth, N. J. 


sults of the reasearch, it was found 


that the polymers may determine 


the presence of traps or fixed charge ge OTT GE: ST 6 Ty tm 
, > y 


distribution that space charge at 


causes definite changes of electrical 


= ~ ts! , 
: 7 ~ 
and mechanical properties of the 4 : CAVITIES ' i 


polymers; and that enormous modi- 


fications in adhesive strength can —- 7 : ; 
rf make it a habit to hob it! 


be obtained by different surface 
ere REINHOLD-GEIGER makes cavities . 
Polymerization Studies on Mono- quickly and economically in the 
mers and Evaluation of Derivative largest Hobbing Department in the West 
Polymers: Part 2. F. B. Jones, R. A Whether you require one or one hundred 
Markle, P. B. Stickney, and R. G cavities, there’s a hobbing press at 
Heiligmann, Battelle Memorial Insti- 3 “7 REINHOLD-GEIGER for your job. 
mee eS ae c oes ; Precision cavities, identical in every 

tute for W right Air Development , respect, will increase your production at 
Center, U. S. Air Force. Mar. 1958 a minimum of expense. 
101 pages. (Order PB 131778 from : REINHOLD-GEIGER’s experience is 
OTS, U. S. Department of Com- available for proper hob design, steel, 
merce, Washington 25, D.C. $2.75.) finish and heat treatment in the 

This report describes research to production of your hobbed cavities 


v 


letermine the polymerization char- 
acteristics of a group of experimen- 


tal monomeric compounds and ; 
; — . 4 PRESSES: 5 Hobbing Presse: 


preliminary evaluation of the po- ™ : 100 to 4000 tons. Greatest number 
and range in the West 


tential of the resulting polymeric 
products as thermally stable and Bie STEEL: Largest and most 
solvent-resistant rubbers and plas- DESIGNING a 

tics. Work with addition polymers MOLDING 


included polymerization of some 
. DIE MAKING 

fluorine-containing olefine oxides, 
HOBBING 


PRODUCTION: Sawing, Blanchard 
grinding, annealing, and 

liquid honing under 

one roof 

and copolymerization of perfluoro- 
propylpropenyl ketone with a series 
of butadienes, of perfluoromethyl- 
propenyl ketone with butadiene, 
and of perfluoroheptylpropeny! ke- 


For additional information, write or phone 


REINHOLD-GEIGER PLASTICS, INC. 
8763 CROCKER STREET, LOS ANGELES 3, CALIFORNIA + PLeasant 2-7195 


tone 
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Complete Your Technical Library 
zuith 


SPE PUBLICATIONS 


Get the latest developments from top technical authorities 
SPE PLASTICS ENGINEERING SERIES 


Vol. H—Processing of Thermoplastic Materials, 705 pages. $14.40, 
members; $18.00, non-members. Just off press. See review and orde1 
blank inserted inside front cover of this isue. 





Vol. I—Quality Control for Plastics Engineers, $3.98, members; $4.95, 


non-members 


ANTEC PREPRINT BOOKS 


Vol. V, 1959, New York City, 96 papers. $7.50, members; $12.50, non- 
members. Single preprints of individual papers, Vol. V, while they 
last, $0.25 each, members; $0.40 each, non-members. 


Vol. IV, 1958, Detroit, 94 papers. $5.00, members; $7.50, non-members 


Vol. II, 1957, St. Louis, 60 papers. $5.00, members; $7.50, non-mem- 


pers 


RETEC PREPRINT BOOKS 


* AUTOMOTIVE 
Plastics for the Automotive Industry—Detroit Section, 6 papers. $2.00, 


members: $3.50, non-members 


Plastic Trends in Building Construction—Southern California Section, 
12 papers. $3.00, members; $4.50, non-members 


*% ELECTRONICS 

Plastics in Electronics—Golden Gate Section, 8 papers. $2.50, mem- 
bers: $3.75, non-members. 

Plastics for Airborne Electronics—Southern California Section, 10 
papers. $3.00, members; $4.50, non-members 


Epoxy Resin Symposium—Upper Midwest Section, 10 papers. $3.09, 
members; $4.50, non-members. 


* INJECTION MOLDING 

Advances in Injection Molding—two books: Chicago Section, April 
1958, 4 papers, and Philadelphia Section, November 1958, 6 papers 
Either book: $2.00, members; $3.00, non-members 


* PACKAGING 
Plastics in Packaging—Western New England Section, 9 papers. $3.00, 
members; $4.50, non-members. 


*% POLYETHYLENE 
Polyethylene Properties and Uses—Cleveland-Akron Section, 8 
papers. $3.00, members; $4.50, non-members. 


SPI individual members are entitled to SPE members Society of Plastics Engineers, Inc. 
prices under a reciprocal agreement 

Books will be mailed postpaid if money is enclosed 65 Prospect Street 
Please address orders to: Stamford, Conn. 
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Compilation of ASTM Standard on Plastics 
American Society for Testing Materials, Philadelphia, 
1958. 1108 pp., $8.00. 


For 21 years Committee D-20 on Plastics has been 
developing specifications and standard testing methods 
for the plastics industry. To this edition 43 standards, 
not appearing in the previous 1957 edition, have been 
added. Significant new standards include specifications 
for: Nonrigid Vinyl] Chloride Plastic Sheeting (D 1593): 
Glass Fabric Reinforced Epoxy Resin Laminates (D 
1592); and Polymethylstyrene Molding and Extrusion 
Material (D 1595). 

New Material includes a group of standards on plastic 
pipe with specifications covering dimensions of SWP 
and IPS sizes for cellulose acetate butyrate, and acry- 
lonitrile-butadiene-styrene pipe. Also included are 
methods for short- and long-term hydrostatic pressure 
tests of plastic pipe. These pipe standards have been 
developed jointly by the ASTM and by the Society of 
the Plastics Industry. 

Also included in this new edition are tentative ab- 
breviations of terms relating to plastics (D 1600). These 
new abbreviations have been developed in an effort to 
standardize a short-hand notation for some of the more 
generally used complicated chemical names. For ex- 
ample: acrylonitrile-butadiene-styrene plastics in the 
new notation are simply ABS plastics. 

All of the 191 ASTM standards applicable to th: 
plastics industry appear in the new “Compilation of 
ASTM Standards Relation to Plastics.” 


The Properties and Testing of Plastics Materials 
A.E. Lever and J. Rhys. First American Edition. Chemical 
Publishing Co., New York, 1958. 197 pages, $4.75 
This book outlines methods of test for plastics mate- 

rials, and gives some condensed information as to prop- 

erties of some plastics. The purpose of the book as state 


by the authors is to “provide a ‘source-book’ or refer- 
ence for those engaged in the testing of plast 
The book is divided into chapters on general prin- 


ciples, physical, thermal, optical and electrical prop- 


Ppiastics 


erties, other chemical and physical properties, and 
identification and analysis. An appendix summarizes 
properties and special tests for a variety of indust1 

materials, including a broad range of thermoplasti: 
resins, laminates, textiles, fibers and foams. Each of the 
chapters is subdivided into more specific properties 

elect ical properties, for example, having subsections on 


dielectric strength, resistance, tracking, power factor 
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and dielectric constant. Each section, in turn, contains 
brief discussions of the property, methods of test which 
may be used, and references to sources describing the 
subject in greater detail. 

The authors have done an excellent job of reviewing 
the recent literature, and of classifying these refer- 
ences and compiling them in a single volume in con- 
venient accessible form. This book appears especially 
outstanding for the extent and completeness of its ref- 
erences. A book of this scope could not in its limited 
size cover the subject completely. The book is not suf- 
ficiently critical to indicate preferred answers as to tests 
needed to characterize a material, best methods of test, 
or the relative value of new or revised methods. How- 
ever, the detailed references are adequate to lead to this 
information. 

This book should be a very useful starting point for 
anyone interested in testing plastics, and is recom- 
mended as a worthwhile reference work. 

B.M. Walker 
Resistoflex Corp. 


Physical Chemistry of High Polymers 
M.L. Huggins. John Wiley and Sons, Inc., New York, 
1958. 175 pages, $6.50. 


This is not a textbook in the usual sense, as the con- 
tributions of the author (which are noteworthy and 
many) are emphasized. This results, in some instances, 
to only a passing reference to whole areas of endeavor 
in the field of polymer physical chemistry. However, 
in the area of the author’s work, solution properties 
and siructure analysis of cellulose and its derivatives 
and proteins, the treatment is precise and concise 

This will be a valuable book to those having interests 
similar to the author’s. As the information is more 
broadly presented elsewhere, however, most plastics 
engineers will find little immediate need for this book 

E.H. Merz 
Monsanto Chemical Co. 


Federal Food, Drug and Cosmetic Act, 1953-57 
Vincent A. Kleinfeld and Charles Wesley Dunn. Con 
merce Clearing House, Inc., Chicago, 1958. 1127 pages, 
$25.00 


This is the fourth volume of a series which started 
in 1938 and, since that time, gave a very well docu 
mented report ol the court decisions regarding food, 
drug and cosmetic cases As such this book IS most 
valuable to anyone dealing with products under super- 


vision of the FDA, principally now that the President 
has signed the approved Williams Law which definitely 
concerns plastic packaging materials. The fact that a 
few reputable manufacturers were tried because they 
did not fully comply with the law is the best proof 
that everyone should be fully informed on this subject. 
This book gives the reader all the information he 
wants and enables him to draw his own conclusions in 
order to protect himself. Besides analy ses of cases, this 
valuable book contains the FDA Act, new regulations, 
standards, annual reports, cumulative tables and index 
Dr. Louis C. Barail 

Barail Associates 
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Separation and Purification of Materials 
Rolt Hammond. Philosophical Library, Inc., New York, 
1958. 327 pages, $10.00. 


As the title indicates, this book is concerned with the 
nprovements and newer methods evolved for the sepa- 
ration and purification of various materials. Conse- 
quently, the book will be of great interest to chemical 
engineers, plant engineers and process engineers. It 
will have very limited interest to those men concerned 
with the plastics industry other than the large com- 
panies who manulacture plastic raw materials. 

The book is divided into seven chapters delving into 
he various methods of separation, starting with the 
eparation of solids from solids and progressing through 
the separation of solids from liquids, solids from gases, 
and so forth. Further, the book covers a wide range of 
process methods. It covers such items as purification of 
metals and organic compounds by zone melting to the 
distillation of sea water to the purification of fissionable 
materials. In fact, the book can almost be considered a 
ummary or handbook of the newer methods used for 
the separation of chemical and raw materials. At the 
end of each chapter is a limited bibliography and a 
source for the equipment and machinery described in 
the book. All of these sources are companies located in 
England, naturally, since the book was written in Eng- 
land 

The book is written in a very easily read style and 
covers the various subjects briefly and adequately. 
Adequate bibliography is included so that additional 
information on any specific type of separation can be 
obtained 

Since the subject selected is extremely broad, the in- 
formation on any particular type of separation is of 
necessity limited and brief. However, that which is pre- 
sented has been handled well. For those involved with 
this particular type of problem, the book would be a 
good starting point for information. 


Robert Steinman, Ph.D. 


Garan Chemical Corp. 


Fluid Dynamics and Heat Transfer 
James G. Knudson and Donald L. Katz. McGraw-Hill 
Book Co., New York, 1958. 576 pp., $12.50. 


This book, a new and worthy member of the McGraw- 
Hill series in Chemical Engineering, is a volume of 
more restricted scope than its title indicates. The fluid 
dynamics treatment is largely concerned with closed 
conduit flow. The omission of extended treatment of 
compressible flow leads to an emphasis on liquids, 
with gas flow treated less fully. Liquid flow in open 
channels is not treated. Heat transfer discussion is lim- 
ited to convection. Conduction and radiation mecha- 
nisms are not included. The general, and common 
problems of heterogeneous media, processes involving 
change of state, or chemical reaction are largely out- 
side the scope of the book. The book treats capably the 
fundamentals of the problems common to the familia 
classes of closed conduit heat exchangers 
The reader is assumed to possess reasonable facility 
with differential equations. With the emphasis on theo- 
retical derivations, only enough experimental data are 
given to support the reasonableness of the theory. The 
bibliographies, at the chapter ends, are extensive and 
emphasize recent publications. Some subjects of special 
interest (e.g., heat transfer with liquid metals, lamina 


1S4 


flow, and flow in the entrance section of closed con- 
duits), are given separate chapters. For the most part, 
the mathematical treatment in the text is consistent 
with the classical representation of the problems and 
their solutions. While the study of the contents of this 
book may well be recommended to those concerned with 
designing convection-heat exchangers, the reader should 
not expect the ready-reference handbook-type of 
utility, which other publications in this field offer. 
There is much value here, but the reader will prob- 
ably have to devote some effort to mastering it. 
Charles H. Fuchsman 


Fundamental Concepts of Inorganic Chemistry 
E.S. Gilraeth. McGraw-Hill Book Co., New York, 1958. 
421 pages, $7.50. 


The author calls this an elementary approach to cer- 
tain theoretical concepts useful in the fields of chem- 
istry and physics. However, it is rather an excellent 
textbook summary of both past and current explana- 
tions for atomic and subatomic structure and activity. 
Most recent theory is that atoms can be broken down 
into at least 20 different particles, and so the centuries- 
old search for the fundamental particle goes on. 

The theories of Dalton, Thomson, Rutherford, Planck, 
Pauling, Bohr and others are described. The old periodic 
table, in spite of its deficiencies, is still very useful. 
Radioactivity and nuclear transformation are discussed, 
with some fascinating notes on how these are being 
put to everyday use in medicine, agriculture and in- 
dustry. The author discloses some of the problems as- 
sociated with our double standard of atomic weights 
(chemical and physical). 

The serious student will learn that it is easier to 
explain atomic phenomena in equations than by words 
or models. There is no simple, collective way of de- 
scribing the manner in which atoms influence each 
othe: 

Phillip i. Johnson 
Diamond Alkali Co. 


Concise Encyclopedia of Atomic Energy 
Edited by Frank Gaynor. Philosophical Library, New 
York. 204 pp., $6.00. 


This is, we believe, the most concise and easy to read 
text book on Atomic Energy. As the name implies, it is 
written in the alphabetical way of a dictionary and 
encyclopedia, which simplifies the selection of subjects. 

Each element is described by chemical symbol, group 
of the periodic table, name of discoverer, date of discov- 
ery, atomic number and weight, melting and boiling 
points, specific gravity, stable isotopes, radioisotopes. All 
members of the radioactive families are also thoroughly 
described. There are over 2000 entries, numerous charts. 
condensing basic data, and illustrations. 

This manual at college level will interest many a plas- 
tics engineer, as the plastics industry is benefiting so 
much from radioisotope research. 

Dr. Louis C. Barail 
Barail Associates 
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Grundzuge der Vacuum-Verformung (Elements of 
the Vacuum Forming Process) 
Alfons Thiel. Rudolf Zechner Verlag, Speyer/Rhein, 
1957. 122 pages, price DM 8.80. 


This little book on a relatively new but rapidly grow- 
ing technique of thermoplastic product fabrication 
represents the first volume of the Kunststoffbucherei, 
a project started by the publishers of Der Plastverar- 
beiter, a widely circulated German plastic trade journal 

Present practices of the vacuum forming process are 
described in detail and are excellently illustrated with 
photographs and drawings. The author draws heavily 
on his personal experiences in the field. Various chap- 
ters deal respectively with the bases of the vacuum 
forming process, principles of pressure and temperature, 
details of forming equipment, and negative vs. positive 
forming. 

Besides the basic discussion of the process, secondary 
operations such as trimming, printing, surface finishing 
and heat sealing are also briefly treated. A valuable 
addition for the beginner in this field are: a table of 
German equipment manufacturers with detailed infor- 
mation on size and type of machines manufactured; a 
table of German thermoplastic sheeting manufacturers 
with types and sizes of materials as well as typical 
applications; and a brief chapter outlining methods for 
costing vacuum formed products. 

The author wrote this book, according to the intro- 
duction, with the following motto: “From practical ex- 
perience—for practical experience.” One can readily 
agree that he has succeeded in presenting a highly 
practical guide to the vacuum former. 

Leo Gans 
Anchor Plastics Co., Inc. 


PRODUCT 
DEVELOPMENT 
ENGINEER 


Chemist or Chemical Engineer 
with several vears experience 
in matched metal molding of 
glass fibre reinforced polves 
ter parts. 


Bag molding or wet layup ex 


perience not applicable 


Position involves product en 
gineering of reinforced polyes 
ter laminate and some phenol 
ic molded laminates, with op 
portunity for considerable in 
dependent action with accom 


panying responsibility 


Send complete resume of work experience in 
confidence to: Mr. L. V. Larsen 


Laminated Products Dept. 


GENERAL Qo ELECTRIC 


Coshockton, Ohio 
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Technical Director—Development 

Practical and theoretical background—16 years solid 
high level experience all phases thermosetting, some 
themoplastics, R&D covering: materials, processing, 
applications, consulting, technical service. Molding ma- 
terials, resins, adhesives, reinforced plastics, dielectrics, 
printed circuits, beater-addition products, laminates, 
structural panels, plywood, hardboard. Desire affilia- 
tion with progressive, responsible firm. Reply Box 5758, 
SPE Journal, 65 Prospect St., Stamford, Conn. 


* 


Consultation 
Reginald B. Stoops, Consultant in Reinforced Plastics, 
offers services In product and process development, 
engineering, production and marketing. 445 Park Ave., 


New York 22, N.Y 
* 


POSITION WANTED 


Desire opportunity connected with marketing in the 
East. Have techical and business graduate degrees and 
trade association memberships. Past experience has 
been on plasticizers and stabilizers for vinyl. Reply Box 
958, SPE Journal, 65 Prospect Street, Stamford, Con- 


necticut 





POSITIONS OPEN 











Plastics for Electronics 
Product Development Manager 
Diversified experience In electrical insulation field 
Molding compounds, laminates, cast resins, wire insula- 


tion, specialized dielectric materials, printed circuits 


base. Extensive customer contacts on engineering level 
Reply 30x 859. SPE Journal, 65 Prospect St.. Stamford, 


Conn 
* 


Tool Designer 
Well established, growing proprietary molder is seek- 
ing man experienced in injection mold design. Knowl- 
edge of modern molding equipment and plant engineer- 
ing desirable Excellent permanent postion Plant 
located in New York Metropolitan area. Send complete 
resume with salary requirements to Box 759, SPE 


Journal, 65 Prospect St., Stamford, Conn 





Plastics Engineers 


Technical graduate, preferably ME, experienced in 
plastic applications related to resin testing and evalua- 
tion, extrusion, injection molding and machine design 
for R & D assignments in expanding plastics group 
with nylon-6 project. 

Challenging opportunity, complete benefit plans. Ex- 
cellent working conditions. 

NATIONAL ANILINE DIVISION 
Allied Chemical Corporation 
Hopewell, Virginia 


~ 


CHEMIST 
CHEMICAL ENGINEER 


With experience in development of 


VINYL & POLYMERS 


to head new section of 
Expanding Plant in Metropolitan N. Y. 
3ox SJ, 895, 125 W. 41st St., New York, N. Y. 


* 


Senior Research Chemist 


Must be 
quainted with laboratory techniques and methods in 
Experience required in 
Capable of designing 
experiments to develop polymers for specific applica- 
tions. Knowledge of surface chemistry and physics very 


able to carry on independent research, ac- 


synthetic organic chemistry 


adhesives and polymer research 


helpful. May be required to direct efforts of chemists 
and technicians. Ph.D. in polymer or organic chemistry 
required. Military clearance desirable. 
Senior Plastics Engineer 
With good basic understanding of plastics behavior 


Extensive experience in appli- 
ations of various plastics in new applications. Capable 


fabrication and use 


of designing tests to evaluate suitability of specific ma- 
terials for unique uses. Specific experience in design of 
protective packaging of deli- 
vices and electrical properties of plastics mate- 


einforced plastics parts, 
t de 
al helpful. 


Thess open in Minneapolis 
Honeywell, world leader in automatic control. 
Contact Mr. R. H. Dom, Minneapolis-Honeywell Regu- 
lator Co., 2753 4th Avenue South, Minneapolis 8, Minn 


; 
a 


two positions are now 


with 








J. HARRY DUBOIS COMPANY 


Plastics and Coramice Coneultante 


ENGINEERING e MANAGEMENT e MARKETING 


BOX 1786, MONTCLAIR, N. J PILGRIM 6-2315 
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CLASSIFIED RATES 

“Position Open” and “Position Wanted’’—Minimum charge 
$7.00; per word: $0.25. SPE members in good standing are 
entitled to a total of three no-charge “Position Wanted” ad- 
vertisements during any twelve month period 

“Machinery, Equipment, Materials and Services 
charge: $15.00; per word: $0.50. 

All ads include one bold face caption line. Additional caption 
lines at $2.00 extra per line. Boxed ads (four side rules) $2.60 
additional charge. 

Last day for inserting ads is the first of the month preceding 
date of publication 


Minimum 
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CY GCGCLOHEBEXKAWNON & 


the 
you can get 


in 
you can use! 


The highest-quality, volume-production Cyclohexa- 
none offered . . . that’s still the seven word story of 
NADONE. Minimum purity is now 99.7% but indi- 
vidual shipments regularly better this high standard. 


Our Hopewell, Va. plant employs an advanced direct 
continuous process developed by National Aniline re- 
search. It is integrated back to basic raw materials 
within the Allied Chemical group and well located 
to serve the resin, plastics, coatings and chemical in- 


dustries. Drum stocks also available in principal cities 


Have you investigated the benefits of using this high- 
power solvent to improve your solvent system? In 
terms of its performance ability, it is attractively priced 


for many specialized uses 


SEND FOR TECHNICAL BULLETIN 1-19 


We'll be glad to send you a working sample, price 
quotation and our 24-page Technical Bulletin #1-19. 


NATIONAL ANILINE DIVISION 
40 RECTOR STREET, NEW YORK 6, N.Y 
Atlanta —Bostor Charlotte Chicago Greensboro Los Angeles 
Philadelphia Portland, Ore Providence San Francisco 

















Pan Am's new Passenger Travel Bag 


Designed by Edward Larrabee Barnes 
Associates, New York, N.Y 


Development and engineering coordinated 
by Plastic Engineering Sales Company, 
New York, N.Y 


Manufactured by Penn Plastics Corp. 
Glenside, Pa 
. mr — 


ame” 
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Pan Ams new Passenger Travel Bag is made of 
MARLEX * 


The latest idea in high-speed travel is jet aircraft .. . and 
the latest idea in overseas passenger flight bags is this brand 
new design in MARLEX, the rigid polyethylene developed 
by Phillips Chemical Company. 

This new flight bag design provides accessible storage 
space for usual overnight articles plus adaptability for max- 
imum re-use as a shopping bag, brief case, etc. Handle, 
hinge and joint laps are all integral, eliminating costly 
secondary assemblies. Mold cost was reduced by the double 
use of a one-cavity mold. 

Its integral color, attractive surface and excellent rigid- 
ity, make MARLEX a natural choice for this application. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma, A Subsidiary of Phillips Petroleum Company 
PLASTICS SALES OFFICES 
CHICAGO 


1H S. York Street 
Elmhurst, Ill 
TErrace 4-6600 


AKRON 

318 Water Street 
Akron 8, Ohio 
FRanklin 6-4126 


NEW YORK 

80 Broadway, Suite 4300 
New York 5, N.Y. 
Digby 4-3480 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, 8.1. 
GEneva 4-7600 


MARLEX has the extra toughness and flexibility needed 
for the integral hinge . . . plus good molding characteristics. 
Combining light weight with amazing strength, tough- 
ness and durability, MARLEX offers manufacturers the 
ultimate in plastic quality at a price that opens up new 
design horizons. Items that never could have been made 
before because of the expense of raw materials or fabricat- 
ing methods are now being mass-produced from MARLEX. 
No other type of material can serve so well and so eco- 
nomically in so many different applications: 
How can MARLEX serve you? 
*MARLEX is a trademark for Phillips family of olefin polymers. 


MARLEX’ 


WESTERN 


317 WN. Lake Ave. 
Pasadena, Calif. 
RYan 1-6997 


SOUTHERN 


6010 Sherry Lane 
Dallas, Texas 
EMerson 8-1358 


EXPORT: 80 Broadway, Suite 4300, New York 5, N.Y. 





